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fOrFiciaL NOTICE. j 
Twenty-third Annual Meeting, American Gas Light Asso- 
ciation. 
<j d 
OFFICE OF THE SECRETARY, P. O. Box 1160, } 
PROVIDENCE, R. I., September 21st, 1895. § 

The 23d annual meeting of the American Gas Light Association will 
be held in Philadelphia, Pa., on October 16th, 17th and 18th, 1895. 

The meeting will be called to order by the President, Walton Clark, 
of Philadelphia, Pa., at 9:30 o’clock, a.M., on October 16th, in the meet- 
ing hall at the beadquarters, Continental Hotel, which is located on 
Chestnut street, corner of 9th. 

The Continental is conveniently reached by the principal street car 
lines, as are the other first-class hotels in its vicinity. As the most satis- 
factory quarters are always obtained by writing in advance to the hotel 
people, the following list of hotels is appended, and it is particularly 
suggested that in writing to them a reply be requested, for which a self- 
addressed and stamped envelope should be inclosed, as misunderstand- 
ings and disappointments may thereby be averted. Remember: ‘‘First 
come, first served.” 


Distance from 
Hotel. Rates. Headquarters. Location. 
| 4th, 5th and 6th a 
Continental (American plan). | sa'ftoor.’” "3.00 — Cor. of 9th and Chest- 
Special rates to those at- 2dand ist. 4.00 Head- * ‘nut streets 
tending the Convention.... Rooms with quarters. 
| Baths, extra. : 
GG ccccntisececcescceecss  cudvesessccevoae Directly opposite. On Chestnut street. 
Bellevue (European plan)... $2.00 and upwards. 6 blocks. Broad and Walnut sts. 
Stratford (European plan) .. $2.00and upwards. 6blocks. Broad and Walnut sts. 
Metropole (European plan).. $1.50andupwards. 7 blocks. Broad and Locust sts. 


Colonnade (European plan). $1.50 and upwards. 6 blocks, 15th and Chestnut sts. 
. (American plan). $3.50 and upwards. 7 es « 
Bingham (American plan).. $2.50 and upwards. 3blocks. llth and Market sts. 


The meeting hall had to be changed, as the original plan for the 
headquarters and hall could not be carried out, owing to the failure of 
the large hotels uptown to complete their house alterations in time for 
the convention. By special arrangements with the Continental it was 
made possible for the meeting to be held there, with the Ladies’ Ordin- 
ary as the meeting hall ; thus the sessions will be held at the head- 
quarters. 

Reduced rates for transportation have been secured. The final ar- 
rangements will be fully explained in a later circular of detailed in- 
formation.. 

The Roll Call will be made by means of an improved system of door 
cards, and be in charge of one of the Committee of Arrangements. 
Each member or visitor upon entering the hall for the first time will 
at the door receive a special card upon which he will find his name, 
address, etc., the card then to be given to the doorkeeper after correct- 
ing any errors on it. Visitors will please hand to the doorkeeper their 
personal cards. . 

Blank forms for application for membership will be found among the 
last pages of several issues of the Quarterly Proceedings, and may also 
be had, with full information, by addressing the Secretary. 

Applications for membership must be indorsed by two active members 
and be received by the Secretary on or before October 5th, as if re- 
ceived later than that they eannot be constitutionally acted upon at this 
next meeting. 
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The list of papers to be read at the meeting is as follows : 
‘**The Creation of a Healthy Public Sentiment Toward the Gas Com- 
pany in the Lecality in which it Operates,” by Mr.W. H. Rogers, Pat- 
erson, N. J. 

‘* Retort House Design and Practice,” by Mr. A. E. Forstall, Newark, 
N. J. 

‘* Notes on the Storage of Oil at Gas Works,” by Mr. Frederic Egner, 
Norfolk, Va. 

‘* The Ventilation of Gas Lighted Rooms,” by Mr. Irvin Butterworth, 
Columbus, O. 

** Bench Firing with Soft Coal,” by Mr. E. G. Pratt, Des Moines, Ia. 

‘In addition to these there will be, in the latter part of Wednesday 
afternoon, an illustrated lecture on Acetylene, by Mr. W. W. Good- 
win, of Philadelphia, Pa. 

Members are expected to send in not only papers on original subjects, 
but also written discussions or analyses of any or all of the papers 
written by others, such written discussions to appear in the next issue 
of the Quarterly. 

Questions for the Question Box should be sent to the Secretary as 
early as possible, as each one will be referred to some member, who will 
lead discussion on it, and so it is very desirable that sufficient time be 
given for proper investigation of the subjects. 

The Committee of Arrangements:are completing their pro.ramme, 
all of the details of which are not absolutely settled; the Secretary, 
however, is allowed to say that it is expected to make the general pro- 
gramme as follows: On Wednesday forenoon, business session ; 
Wednesday afternoon, business session, including illustrated lecture 
by Mr. Goodwin ; Wednesday evening, it is expected to hold an infor- 
mal reception at the headquarters. Thursday forenoon, business ses- 
sion, extending to probably 2 o’clock. Thursday afternoon the meet- 
ing will, by special invitation, adjourn to the works of the Welsbach 
factories at Gloucester City, going by boat, for an inspection of the 
plant and a most elaborate display of incandescent illumination in the 
evening. A dinner will be served on the grounds, a special pavilion 
being erected for the purpose. Friday, the Association will go to At- 
lantic City by special train, returning same afternoon. The ladies 
will be well cared for, as usual. Meet each other Wednesday fore- 
noon, gossip and shop rest of the day; reception in the evening. 
Thursday, drives and gossip ; theater parties in the evening. Friday, 
trip to Atlantic City. 

During the days of the meeting bulletin boards will be posted in the 
lobby of the headquarters and in the meeting hall. All members are 
warned to take due notice thereof and govern themselves accordingly, 
that they may be apprised of any change in or addition to the pro 
gramme. 

Many of the members have allowed their dues to remain yet unpaid, 
and this is a source of much difficulty and extra work to the Treasurer, 
who has already sent several statements to each of the delinquent ones, 
as you must know if you are one of them, unless you have failed to 
notify him of change of address. 


Respectfully, A. B. SuaTer, Jr., Secretary. 








BRIEFLY TOLD. 
obit 

THE PROGRAMME FOR THE PHILADELPHIA -MEETING.—We have not 
been advised of any changes in the programme for the Philadelphia 
meeting, as set forth in the last issue of the JOURNAL, and as reaffirmed 
in our current official notice, although it was expected that Secretary 
Slater would have something to say this week on the method to be fol- 
lowed in making practical avail of the concession in transportation 
rates. The main point, however, in respect of this, is that the conces- 
sions have been secured from the railroad companies, and those who 
wish to take advantage of the rebates will undoubtedly find the way to 
accomplish their purpose without undue hardship. While the techni- 
cal part of the programme seems to be fixed, so far as the paper list is 
concerned, at five separate numbers, the President’s address, the lecture 
by Mr. Goodwin, on “Acetylene,” and the contents of the Question 
Box, the members might as well bear in mind that additional papers 
will be welcomed. Our impression is that the membership list will be 
augmented notably this year, and those who purpose joining the Asso- 
ciation this year, but who have so far failed to forward to the Secretary 
the formal application papers, properly indorsed, should lose no time in 
sending the same to him, since the time limit under which they may be 
constitutionally acted upon is set for October 5th. Even though we 
risk the charge of appearing to favor the belief that gas men are prone 
to neglect their creature comforts when away from home, by again 
calling attention to the necessity of procuring these well in advance, we 








will again say that the wise ones will negotiate now for their quarters 
in the Quaker City during convention week. The good policy of this 
course Will be all the more appreciated later on by those who propose to 
share the pleasures and ‘vexations of the trip with some or all of the 
gentler members of their families. This thing can easily be attended 
to, so far as the selection of a hotel is concerned, by an examination of 
the cleverly compiled hotel list given by Secretary Slater. Any of the 
houses listed can be relied upon to afford good lodging and living ac- 
commodations. Another thing, just by way of reminder—read care- 
fully the last paragraph of the official notice. 


Mr. De LaNnp on MonicrpaL LiGuTING.—In the current issue (p. 527) 
will be found a very striking presentation, from a commercial point of 
view, of the matter of ‘‘ Municipal Lighting,” which presentation was 
originally made by Mr. Fred. De Land, in Electrical Engineering. 
The title of the paper is somewhat misleading, in that it really refers to 
the municipal electric lighting by arcs of Chicago, but the veriest tyro 
in reading and digesting tabulated figures will not be misled by an ex- 
amination of Mr. De Land’s tables. He went over his subject without 
fear, prejudice or favor, and the outcome of his examination is the proof 
that private enterprise in Chicago could undoubtedly render to that 
city an are lighting service at a price well under the cost which the 
present service is to the city as carried on under municipal control. The 
total number of arcs maintained by the city for the 12 months ended 
December 31, 1894, is returned at 1,110—each of which had the capacity 
to yield a light, nominally, of 2,000 candles—and the lighting table 
virtually amounted to 4,000 hours per annum. The assumption is that 
the producing and distributing plants are of the modern type and that 
competent men are in charge. Well, with all these conditions favor- 
able, the best that the municipal electricians of Chicago can do is to 
produce and maintain an are, at a cost, for labor and material alone, of 
$96.72 per annum. This makes no allowance for interest or for 
depreciation, and as money is worth something, even in Chicago, 
and as the investment in the plant is roughly put at $700,000, there isa 
fair nucleus for increasing the annual cost per lamp. Again, the 
charge for depreciation must be counted. Mr. De Land puts the fair in- 
terest charge at 4 per cent., and allots the depreciation at 5 per cent., 
which charges on the $700,000 amount respectively to $28,000 and 
$35,000 yearly. Allocating the $63,000 additional to its proper place, 
and the cost per lamp per annum is fairly brought to $153.48. Mr. De 
Land also notes that neither a tax nor aninsurance is allowed for in the 
$153.48 shown, wherefore we are led to again remark that Chicago 
would be more economically served in this instance were her municipal 
lighting stations in the control of and operated by taxpaying residents. 
And as it is in Chicago, so also is it in every other place in the States 
in which the public lighting is carried on by the public authorities. 





Norres.—Mr. R. L. Belknap, President of the Duluth (Minn.) Gas 
and Water Company, says that the city can purchase the gas works 
division of that enterprise for $250,000.—A vexatious and costly con- 
flagration oceurred on the 25th inst. in the coal storage sheds of the 
Philadelphia gas works, located at Delaware avenue and Tioga streets. 
The cause of the fire is returned as spontaneous combustion, and the 
loss is put at $20,000.—The new machine shop for the Granger 
Foundry and Machine Company, at Providence, R. I., will be ove of 
the largest and most complete in the New England States. The struc- 
ture was designed and will be erected by the Berlin Iron Bridge Com- 
pany, of East Berlin, Conn., and its dimension is 110 feet in width by 
306 feet in length.—tThe plant of the Standard Gas and Electric Light 
Company, of Huntington, L. I., which was sold at auction by order of 
the court on the 17th inst., was purchased for $15,000.——The new ex- 
ecutive management of the Kansas City (Mo.) Gas Company is as fol- 
lows: President, Col. M. J. Payne ; Treasurer, Lewis Lillie ; Secretary, 
Robert Macmillan ; Superintendent, George 8S. Clarke. From this it 
will be seen that Mr. Walter Woollcott, who formerly acted as Secretary 
and Treasurer of the Company, retires, and thatthe duties of his position 
are to be divided between Messrs. Lillie and Macmillan. We under- 
stand that Mr. Macmillan was Manager of the American Electric Light 
Company ; and we sincerely hope that Mr. Woollcott does not propose 
to permanently retire from the gas business.——In our mention of the 
sale at auction of the Standard Company, of Huntington, we should 
also have said that the purchasers have filed articles incorporating 
their purchase under the title of the Huntington Gas Company, the 
object of which is to manufacture and supply gas and electricity for 
lighting and other purposes. The Directors for the first year are 
Messrs. L. B. Gleason and W. B. Hart, of this city, and Mr, Victor 
Cumberson, of Brooklyn. The capital is $60,000. 
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Municipal Lighting. 
enmidiaeaewie 
[By Mr. Fred. De Land, in Electrical Engineering. | 

The following tables taken from the reports for the past three years 
of the city electrician of Chicago, present a fair statement of the cost 
of street lighting in Chicago. About $700,000 is invested in the plant 
as a whole, but neither the items of interest nor of depreciation appear 


appearing in the tables. Not only should these items be borne in mind 
when drawing comparisons with the cost of illumination furnished by 


private companies, but also that the items usually chargeable to insur-| service she receives, but it is doubtful if the cost of operation will be 
ance, taxes and rental are absent ; moreover, as all the circuits in the | materially reduced until the stations are operated at their full capacity. 


down-town districts are properly placed in conduits they rarely require 
attention. 


The total number of lamps reported in service is 1,110, of nominal | by the city if units as large as those adopted in the new fourth station 





| cost of producing light in smaller cities, as recorded in various publi- 
io these tables. At 4 per cent. the item of interest would amount to| 


$28,000 yearly, and at 5 per cent. the depreciation charges would | 
amount to $35,000 yearly, or a total additional charge of $63,000 not 








2,000-candle power and of various makes. Not including the necessary 
items above mentioned the total cost of operating a lamp during the 
year 1894 is given at $96.72, or an approximate cost per lamp per hour 
of 2.44 cents. As the lamps are reported to be in service every night 
from dusk till daylight, it is assumed that from 3.960 to 4,000 hours’ 
service per lamp is given. This cost is in keeping with the average 














cations. But when we add the items properly chargeable for interest 
and for depreciation, to say nothing of taxes, insurance, etc., it brings 
the total cost per lamp per year up to $153.48 and the cost per lamp per 
hour to 3.837 cents on a basis of 4,000 hours’ service. 

This is more than Chicago should be asked to pay for the lighting 


There should be at least 5,000 are lamps for street service, and proba- 
bly all of this number could be operated from the four plants owned 








Cost in Detail of Labor and Material and Cost per Lamp per Year on the Electric Lighting Stations Owned by the City of Chicago. 


Total Cost of Cost per Lamp | Average Cost per 







December 31, 1894. December 31, 1393. 
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5 fc > Cost per Lamp 
"One 'Tear. | forOne Year, | forlwo Years | 1,110 Lampe. per Year. 
Engineer and assistant engineers. ............ 000. eeeeeeeeceee eee: $10,600.00 $9.54 $9.54 $10,600.00 $9.5419¢0 
EE acer sadcdkpacisetatseeseCaee des daitngeatoneuss 7,111.05 6.41 7.14 8,734.75 7.8619: § 
NN Sita ie cg kelcain'e Ckeuss teeeadhwaee Lease Santen inne 13,683.03 12.33 12.19 13,367.16 12.04,27'5 
IM Stein, ahiki.shbnihn cavpleechshabinanWAMboaviderac! 4,373.59 3.94 4.02 4,560.70 4.10979, 
i in 5-0'y clan expachicadtbh use udataiiaeamennina’ng ys 11,835.10 10.66 11.034 12,659.92 11.4059 
All other labor............ Ae! SOV ens Reteatarhrey ueah Saal deeaaeys 10,786.76 | 9.72 8.28} 7,606.39 6.85259, 
ng A PE COT eee ec Ls Os eee $58,389.53 $52.60 $52.21 $57,528.92 $51.82 3,77, 
EN Fi it a aw Kiidicwn nna pRelgaimnitltsdineanédatcdurics $33,416.08 $30.10 $27.894 $28,509.87 | $25.68,527, 
NG lak il  kc aarp rans. «0s ROP RD: AIOE CONE? 1,738.80 1.57 5.13 9,651.19 8.69822, 
NE, SOMME WEONGG «55 « 01456040 veep reer'eesc beamrtsmece.e.cbine 2,128.20 1.92 1.974 2,253.67 2.03;%4, 
Repairs to engines and steam pipes...............ceeeececceee cess 2,486.28 | 2.24 1.623 1,116.88 1.0035 
SND, 6 Siac co cd uades iakdd acta n cde asase dese ccane 1,824.10 1.64 1.744 2,053.70 1.85, 32, 
SOD ON BONNET GID. a's 065s c ces. vcs ccttse sevecescevceseceses 1,709.05 | 1.54 1.60 1,841.06 1.65255, 
Beran MN ORGIES MOORUIINS 0.6 6 6.5.5.0. 6 oc Rvewihe apoccmecdiapecucese | 1,957.89 1.76 2.21 2,959.47 2.66837, 
Repairs to boilers and furnaces and cost of boiler compound.......| 3,721.49 | 3.35 2.29 1,363.17 1.22897, 
a Rie IR oo os ooo ics oc SER ed eSaes cncnccccccss $48,981.89 | $44.12 $44.46 | $49,749.01 | $44.81,7/5 
Total for labor and material.............. Stein tpt cate aio tiki $107,371.42 | $96.72 $96.67 | $107,277.93 $96.64,753, 
The lamps were operated every night from dusk until daylight, and the approximate cost per lamp per hour is .0244. 
Electric Lighting Plants in Chicago, as Reported December 31, 1892, 1893, 1894. 
December 31, 1892. December 31, 1893. December 31, 1894. 
ae a ea Number of 
Number Number | | “Weer Number Incandescent 
of Are Lights Incandes- of Are Lights Incandes- | ~ of of |Lamps Oper- 
| Ps ail Operated. | cent Lamps. —, | Operated. | cent Lamps. Stations. = a we ato 
. Fower, 
Commercial companies, central stations ... .| 18 | 9,267 140,000 37 | 6,139 184,493 | 24 8,072 | 208,462 
Commercial companies, isolated plants ..... ; 498 6,046 132,521 | 506 | 8,181 179,736 | 554 | 9,355 | 223,360 
City plants, street lights ................... 4 ia Ree 4 MK REESE faccekvencel 3 | (EE aes ewes 
City plants, City Hall and Water Works. . .| as ERAS 1,100 2 un vada | 1,600 | | pls Ere orere ee | 1,600 
WE ShG se CAR eho edeces Caseavecdkwehavee | 522 | 16,415 | 273,621 | 549 15,432 | 365,829 583 18,537 | 433,422 





| | | 











Underground Cables and Conductors Maintained in the City of Chicago by Various Electric Companies. 

































December 31, 1892. December 31, 1893. December 31, 1894. 

$euees. 4 LG Grats? kg | Greatest Length of 

| Miles of Cable Miles of Number of Miles of Cable Miles of | Miles of Miles of Time any of the 

| of all Sizes. | Conductors. Manholes. of all Sizes. Conductors. | Cable. | Conductors. |Cables or Conductors 

} ve been in Service. 
Western Union Telegraph Co..... 20.00 | 1,000 127 14.50 1,216 18.50 | 1,916 9 years. 
Postal Telegraph Co..............| 19.07 | 431 124 19.07 431 21.00 | 496.10 Be 
Chicago Telephone Co............ 53.55 | 14,092 866 180.41 18,554.8 177.49 | 18,820.13 7m... 
Chicago Edison Co............... | 300.00 | 300 250 265.00 266 275.00* 75 \ ibe 
Miscellaneous .............+. ist Capen gntamiiaal oR Sree Pepa lena aia We? eae | 435 7“ 
CURR as pds 4 Hd 6 Mie anise serena owas | 208.62 742 472 | 228.00 768 233.00 821 — = 

Rs gee be di | 601.24 | 17,000 | 1,839 | 706.98 21,669.8 | 724.99 | 22,763.23 
{ 

















* Not official—approximated from other reports. Chicago Edison low tension service not given. 
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were installed in the other three stations. 
that from large stations properly equipped with modern machinery, 
and including all fixed charges as well as operating expenses, current 
can be delivered to lamps on long circuits for the sum of 1.75 cents per 
lamp hour, or at a cost of $70 per year per lamp for 4,000 hours’ service 
of a nominal 2,000 candle power, or 450 watt arc. 

This is less than one-half the sum Chicago is paying under the con- 
ditions that are supposed to represent the ripened experience of years 
of labor and of the best engineering talent of the country, and more 
nearly approximates the bids recently made by local lighting com- 
panies for a portion of the street lighting, namely $108 a year per lamp 
for one hundred or more lamps of 2,000-candle power, burning 4,000 
hours, on a twelve months’ contract, with the possibility of payment 
being deferred for a year. Of course, there is a difference of $38 be- 
tween $70 and $108. But it is claimed that men stand ready to supply 
all the current Chicago desires at the lower rate mentioned, $70, and 
to supply private customers on a pro rata basis. 

Now, it should be remembered that current cannot be produced at 
this low cost in the average station found in any part of the country, 
and that the owners of these small stations are therefore justified in 
charging a higher price for that which is costing them more to pro- 
duce. But the rock on which many a lighting station may strand in 
the near future is the difference in charges that the citizens will stand. 
When the average small station was originally installed, electrical 
engineering lacked the experience it possesses to-day. Furthermore, 
many of these smaller plants were not installed with a view of re- 
ceiving direct profitable returns from the investment, but mainly from 
a sense of civic pride and of a clear comprehension of the well-known 
fact that in a small town whatever tends to increase values in general 
and to attract residents indirectly proves a profitable investment for all 
concerned. This was the feeling that actuated many of the owners of 
lighting plants in Wisconsin to make an investment twelve to fifteen 
years ago, when the purchaser paid list price for his apparatus as well 
as a royalty for the privilege of buying it; when he paid $75 a single 
thousand for carbons and $150 a hundred for incandescent lamps, and 
when there was but little line insulation superior to underwriters’ wire 
at 30 cents a pound. These were the pioneers in central station work, 
hewing a pathway for improved service, and, like all pioneers, their 
sole reward lies in the satisfaction of a duty well discharged. For 
they not only believed in the future of their town, but they talked up 
its advantages and backed belief and talk with their own money. 
Unlike that useless element that encumbers every town, the element 
that, having made a “pile” and invested it where it in no way can 
benefit the town, sits down and growls at the lack of progress, and, in 
other ways, serves as a barrier in the roadway of the honestly pro- 
gressive, these men showed their faith by their works—and sometimes 
called them ‘‘ electric light works.” 

But now a changed condition of affairs is clamoring for considera- 
tion. Improved engineering skill makes it possible to so construct an 
electric lighting plant that cost of operation and maintenance shall be 
far less than in the past, while the fixed charges shall remain at a min- 
imum figure. Hence, with a far wider margin between outgo and in- 
come, it is only reasonable to look for a reduction in the rates many 
cities are paying for the illumination of the streets. 

This was shown in a marked degree some months ago at Springfield, 
Ills., where for ten years past a local lighting company held the con- 
tract for street illumination at $137 a year for arc lighting on the moon- 
light schedule, 2,200 hours yearly, or more than 6 cents an hour per 450 
watt arclamp of nominal 2,000 candle power. When the contract expired 
the city offered a new contract at a lower rate. This being refused, the 
advisability of the city owning a lighting plant was agitated, but inves- 
tigation showed that the city had incurred about the full amount of 
debt permitted by law. Negotiations were again opened with the old 
company, and an appropriation of $113 per light authorized by the 
city. But before a contract was entered into, a number of public- 
spirited citizens banded together and advanced the funds necessary to 
erect a complete electric lighting plant, including station, machinery, 
pole line, etc., and on its completion this band of citizens leased this 
plant to two of their number, who will operate it for five years, receiv- 
ing payment on a basis of $60 per lamp per year. But the citizens’ ¢éom- 
pany will receive from the city the full amount appropriated, namely, 
$113 per lamp per year on a 5-year contract. Now, the difference 
between $113 and $60 is $53, and this amount per lamp will constitute 
a sinking fund that in about five years will equal the cost of the plant, 
including interest on the investment. That is, if 300 lamps only are 


operated, the number now in service, the yearly addition tothe sinking 
fund will be 300 x $53 = $15,900, or, in five years, $79,500. From this 
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sinking fund the citizens’ company will reimburse themselves for 
principal and interest and then present to the city, free of debt and 
without price, a completely equipped lighting plant, with which the 
city may not only light its streets at cost, but also supply current to 
private consumers. 








The Gas Tramway at Dessau. 
See eae 

The Journal of Gas Lighting recently received from Herr W. von 
Oechelhaeuser, the General Manager of the German Continental Gas 
Company, a copy of the paper on the above subject read by him at the 
annual meeting of the German Association of Gas and Water Engi- 
neers this year, and our contemporary prints the following abstract 
translation of it : 

Herr Kemper read before the Dresden meeting of the Association, two 
years ago, a paper on the application of gas engines to the driving of 
tramcars, and the German Continental Gas Company have aided the 
construction of a gas-driven tramway in Dessau, of which a length of 
4.4 km. (23 miles) has been worked by nine gas cars since last year. At 
the end of four weeks’ working, the results were considered so satisfac- 
tory that an issue of additional capital of $45,000 for extensions of the 
system was over-subscribed by the public. Since Whitsuntide the two 
trunk lines have been extended to the originally planned termini, and 
the full length of 6.2 km. (3.85 miles) has been worked by nine 7-horse 
power, four 10-horse power, and four supplementary cars, The favor- 
able results of the working of the system, and the desire to further ex- 
tend it, has led to the patent rights, which on the death of the inventor, 
Herr Liihrig, passed into the hands of the Gas Traction Company in 
London, being secured by the German Gas Tramway Co., of Dessau. 
This Company have large works in the town for the building of gas 
motor cars, gas locomotives, compressing stations and other appurten- 
ances of gas tramways. Gas tramways will come into operation short- 
ly in Hirschberg and Saarlouis, while a great number of other towns 
contemplate adopting them. 

Briefly, such has been the development of the gas tramway since the 
Dresden meeting of the Association ; and I can now dispense with fur- 
ther description of the Liihrig system of gas motor tramways, and com- 
parison of it with the competitive systems, by referring you to the arti- 
cles which have appeared in the Journal fiir Gasbeleuchtung, and to a 
pamphlet on ‘‘ Gas for the Working of Tramways,” which is published 
by the German Gas Tramway Company. My present purpose is to in- 
dicate, by reference to the experiences gained at Dessau, the character- 
istic features of gas traction, then to discuss the results achieved there, 
and finally to briefly allude to the relation which the gas tramway 
bears to gas works. 

The three important elements of gas tramway working are the stor- 
age of gas, the motor and the machinery ; and of these, the storage us- 
ually evokes the greatest interest in the general public. Here there is a 
prejudice to be allayed, in the bogey of an imaginary risk of explosion 
through the carriage of the gas on the car. We, however, know that, 
for the past, 25 years, more than 60,000 railway cars at home and abroad 
have carried gas at high pressure for combustion on the car, according 
to the admirable Pintsch system, without a single explosion, and with- 
out giving cause for the slightest alarm to passengers. You are aware 
that the great pressure in the reservoirs and pipes makes it impossib’e 
for air to enter and form an explosive mixture, while leakages caused 
by the frequent and severe concussions to which cars are subjected, are 
so much more easily traced on account of this pressure. Further, the 
reservoirs on tramcars are either exposed or in freely ventilated posi- 
tions on the car, and there is no naked flame near, as ignition is per- 
formed electrically in the motor, and the spark only passes within the 
cylinder. The connection for filling the reservoirs is now outside, and 
on one side of the car, so that neglect in screwing up the union is not 
attended with danger to the occupants. If possible, there is even less 
risk with the gas tramcar than with the railway carriage provided with 
Pintsch gas, for, in the tramcar, combustion takes place only within a 
cylinder built to resist the explosive force of the strongest admixture of 
gas and air, while on the railway the gas burns within a glass bell in 
the roof of the carriage. 

You are well aware that gas explosions attended by an incalculable 
rise of pressure could not occur in the motor, and that the maximum 
pressure for any given mixture of gas and air has been theoretically 
and practically established. The ‘slow combustion” of the gaseous 
mixture introduced in the Otto engines emanating from the Deutz Com- 
pany, has met world-wide recognition. Gas engine diagrams prove 
that the rise in pressure which takes place in the gas engine through 
the gas exploding at the dead point relatively slowly, is not more rapid 
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than that which occurs on the admission of high pressure steam to the 
steam cylinder. Finally, the pressures in the gas engine, which up to 
the present have not exceeded 20 to 30 atmospheres, are as nothing com- 
pared with the pressures of 100 atmospheres and over to which carbonic 
acid is compressed in steel vessels—there are now some 150,000 in Ger- 
many alone—for the use of publicans, and no one has been injured by 
these. Moreover, the railways convey holders charged with gas to 200 
atmospheres pressure. In gas motor cars, more than a tenth of this 
pressure is seldom reached, and the storage is similar to that on railway 
wagons. Since, however, even people well informed on technical mat- 
ters have expressed fears of these gas-driven cars, I have taken this op- 
portunity to again protest against their utterly unfounded terror. 

The next point which occurs is the quite warrantable doubt as to 
whether the wear and tear of the gas engine is not too great for the 
working of a gas tramway. Evidently the first half year’s working at 
Dessau cannot suffice to answer the question, and we must still fall 
back on indirect deductions from the working of stationary gas en- 
gines. An exhaustive inquiry, undertaken by the Company I repre- 
sent (the German Continental Gas Company), brought very favorable 
answers. In most cases the repairs were confined to the renewal of pis- 
ton rings after continued work, and the sticking of the slide with the 
old pattern motors; and these repairs could be generally undertaken by 
the attendants. The reports on gas-driven dynamos were especially fa- 
vorable, Taking the record of the repairs during the 84 years ending 
April 1, last, at the small electric station at Dessau, to gas engines of 10, 
30, 60 and 120-horse power, the cost averages only 0.012 cent. per horse 
power hour, or 0.12 per cent. of the initial cost per year. 

On appealing to the Prague Gas Works for information as to the re- 
pairs effected on the three 50-horse power engines at the town electric 
lighting station, we received the astounding reply that the cost of re- 
pairs for a period of eight years was nil. Presumably this meant that 
the necessary repairs were affected by the ordinary attendants at no 
appreciable outlay. The 12-horse power engine used for the electric 
lighting of the Prague Gas Works was also stated to have needed no 

- outlay for repairs in eleven years ; and one of the same power used for 

lighting the Council Chamber, entailed an expenditure of $38.75 in 
nine years. At Munich, twenty 8-horse power engines in ten years 
cost $220 for repairs; and at Gladbach, a 12-horse power Otto twin 
motor for electric lighting, cost $17.50 in seven years. 

From these figures, and the opinions of many technical men, it may 
be concluded that the need of repairs with properly attended gas- 
engines of good construction is beyond doubt as low as that of good 
steam engines similarly attended. Indeed, several of the original Otto 
and Langen engines of 1867 are still at work. On what ground, there 
fore, can it be assumed that the gas motor on a travelling car would 
need more repairs than the steam engine of the locomotive? The gas 
engine is not more sensitive to dust than the steam engine. In our 
works, it is used for coke breaking in the midst of sharp coke dust; 
and gas engines are in operation in numbers of small dirty workshops. 
The steam engine on a locomotive is exposed to the dust ; while in the 
Luhrig cars, the gas engine is entirely shut off from it, both within 
and without. The motors used have valve motion with electric ignition, 
instead of the ignition slide, which was rather sensitive to dust. Both 
descriptions of motor are subject to the same shocks from the rails and 
at switches ; and the Dresden gas cars for nearly a year have crossed 
26 times daily five lines of railway metals. Thus each axle is daily 
subjected to 260 violent shocks ; yet no special wear and tear to the 
engine has ensued. On a recent examination of the engines of the 
Dessau cars, the inner cylinder surfaces were found to be polished like 
mirrors ; and according to the gauge, no change of dimension or 
uneven wear had taken place. This confirms the belief that we have 
nothing to fear from dust, as the wear would be very evident, and 
would rapidly advance, if such were the case. In the Liihrig cars, the 
machinery is encased to protect it from dust and dirt. 

There is yet another misgiving experienced by many technical men— 
viz., whether the transferring and reversing gear of the machinery is 
not rather complicated. In reality, the mechanism is simpler than it 
appears to be, and has only a certain complexity from the multiplicity 
of functions it fulfitls—e. g., regulation of speed aud control of the di- 
rection of travelling. But when the controlling lever is moved to the 
proper position for the particular motion desired, it is effected by sim- 
ple and direct gearing. 

A remarkable corroboration of my opinion that the mechanism is 
very simple, comes from Professor A. B. W. Kennedy, of England, 
who recently visited the gas tramway at Dessau. In the address which 
he delivered as President of one of the sections of the British Associa- 

tion, at the meeting at Oxford in 1894, he pointed out that simplicity 











was not really incompatible with apparent complexity, when the pur- 
pose of the machinery was regarded, and that directness is allied to 
simplicity in this respect. Then, in his presidential address to the In- 
stitution of Mechanical Engineers in 1894, this eminent electrician, 
after referring to the fact that electric traction, either with overhead or 
underground conductors, utilizes only 35 to 47 per cent. of the indicated 
horse power of a stationary steam engine, while 70 per cent. of the 
power is utilized in the steam Jocomotive, goes on to say that there is 
no probability of this percentage being largely augmented, on account 
of the ‘‘indirectness” of the process and the loss of energy in the 
numerous transformations. Then, speaking of the difficulty of con- 
ducting electric power to the cars, he says that it has been overcome in 
America by the use of overhead conductors ; but he hopes such a sys- 
tem will never be adopted in England, and believes that the introduc- 
tion of electrical traction in the streets there will not be general until 
a good system with underground conductors has been invented. In the 
meantime, it is hard pushed by the rival systems of rope and gas pro- 
pelled cars, of which he thinks the latter the more formidable. Gas 
acts more directly than steam, which necessitates a boiler ; and though 
it is still quite in the experimental stage for traction purposes, he is 
sanguine of its future success. This testimony of Professor Kennedy 
is substantiated by the results of last. summer’s working at Dresden 
and this year’s at Dessau, and in particular by the work during the 
snow and cold of last winter. The direct transmission of power to the 
axle in the gas motor cars, without loss of energy through conversion, 
is the secret of the superiority. 

Finally, there are two more trifling charges made against the new 
system—firstly, that there is a noticeable smell from the engine ; and, 
secondly, that there is vibration, which is especially evident when the 
car is at rest. Now, it may be said that a large number of the visitors 
to the Dessau tramway failed to detect either odor or vibration, even 
when their attention was drawn to the possibility of their existence. 
This fact proves that these evils can be done away with entirely with a 
little further experience in the working of the cars. A lubricator for 
oiling the cylinder automatically, and so preventing too much oil being 
applied, with consequent production of smell, has been tested ; and a 
more exact regulation of the gas admission will no doubt be secured, 
abolishing the vibration caused by careless manipulation of the lever. 

Technical men who experienced two years ago the strong vibration 
of the cars.in Dresden, can be convinced of the improvement by the 
absolute smoothness of the Dessau cars. The great defects and the 
many sources of interruption with other systems have yet to be over- 
come ; and it may be assumed that improvements in detail of the gas 
cars will go on as rapidly in the future as in the past two years. It is 
not claimed that the new system is the best under all conditions—the 
special circumstances must in every case be considered. Nevertheless, 
the future may be trustfully looked forward to, as no disadvantages 
will ensue to vested interests through the advent of the gas motor 
system. 

The role that compressed coal gas may play in the future, is indicated 
by the formation last year of a company at Havre for the running of 
small cargo boats between Havre, Rouen and Paris, the boats being 
furnished with a motor and coal gas, compressed to 100 atmospheres in 
iron cylinders. The first boat of the kind was 100 feet long and 19 feet 
in the beam, and was provided with a 40-horse power (effective) motor. 
It has carried a load of 145 tons a distance of 45 miles without refilling 
of the gas reservoirs. The work expended in compressing the gas does 
not increase proportionally with the pressure, but is relatively much 
less with high pressures. Thus only two and a half times the power is 
needed to increase a pressure of 10 atmospheres tenfold—i. e., to raise 
it to 100 atmospheres. 

There is a prospect that the distances traversed by gas cars with one 
charge of gas may be greatly extended, and that gas motors may be 
used on small local railways. There is no immediate chance of acety- 
lene being employed for motors, as, though it has approximately fifteen 
times the lighting value of common gas, it has only two and a half 
times the heating value; and if it tannot be economically used for 
lighting, except under very exceptional conditions, there is no likeli- 
hood of using it yet for the development of power. Furthermore, rich 
gas is burnt with difficulty in an engine without deposit and clogging. 
Ordinary gas, of moderate heating value, is, as far as can be seen at 
present, the best. 

Having disposed of the technical objections to the gas motor tram- 
cars, we next come to the consideration of the lessons and results of 
the gas tramway up to the present time. As already pointed out, the 
working continued with regularity through the hard winter. In the 
event of a car failing, it can readily be propelled also by the succeed- 
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ing car, as each has an ample excess of power available ; and thus no 
block is caused through the failure. The system has so far worked 
splendidly, and no considerable alterations have had to be made to the 
cars. 

When we come to the financial aspect of the system, it is evident that 
a little more than a half year’s working, in the least favorable season 


of the year, cannot give figures of any great value. With a plant of 
this description, there are a number of extraordinary expenses in the 
first half year of its working, which do not subsequently occur; and 
no reliable factor for the general cost of repairs can be arrived at in so 
short a time. The wages of the driver and conductor are the same as 
with other methods ; and the item which is peculiar to this system— 
viz., consumption of gas—is the most important among the remaining 
expenses. This charge has been determined, not only for a half year, 
but even for any given day ; and the ease of checking this main factor 
of the expenditure is a special and unique advantage of the new sys- 
tem. Two meters in the compressing station give the amount of gas 
used in the work of compressing, and the quantity of gas compressed. 
The cubic content of the car reservoirs is known ; and each being fur- 
nished with a pressure gauge, the volume of gas within can be ascer- 
tained at any time, and the consumption on each journey found. If 
this is high on any day without readily assignable cause, the car is 
carefully examined for faults; and the same, when located, are 
remedied. During the first five months of this year, the average con- 
sumption of gas, including that consumed in the compressing engines, 
was 31.2 cubic feet per mile run, which is even less than had been es- 
timated, notwithstahding the severe weather with which the cars had 
to cope. Compressing required 16.8 per ceat. of the gas compressed, 
which is too large a proportion, and has since that time been reduced 
to 10.5 per cent. The total consumption of gas is therefore less than 
had been anticipated ; and with more frequent trips, it will fall even 
lower in the future. 

The plan and execution of the line influence the results of working 
to at least the same extent as the system of traction used, and must suit 
the particular system finally adopted. Thisis of great importance in 
respect to the power consumed. The Dessau line is of ‘‘ Phoenix No.7” 
rails, and, except where there is wood pavement, it is laid directly on 
the gravel, and easily bears the weight of the cars. 

If from the above it is concluded that the Liihrig gas tramway is a 
success, the question occurs to the managers of gas and electrical 
works, as to which of them can most naturally provide the power for 
working tramways. In Dessau, the pioneers of the tramway had elec- 
trical traction in mind—especially as there was already in the town an 
electric central station. But on consideration, it was found that the 
dynamos only afforded the usual lighting current of 110 volts; and 
the cost of transforming it to one of 500 volts, which would be needed 
for the tramway, would be prohibitive. There was nothing for it but 
to put down new engines and dynamos; and those already installed 
would then be no better utilized than formerly. It was, however, im- 
possible to raise the capital in Dessau, and as alternating currents have 
not been satisfactorily used for tramways, attention was turned to gas. 
The lines are in large towns always in the main streets, where 
the mains are large enough to meet the increased consumption ; and 
thus no fresh expenditure is required for the distribution of the power. 
There is also great latitude in the choice of the position on the line of 
the compressing and filling stations, which need not necessarily be at 
the termgini. 

All the advantages which have been claimed for the consumption of 
gas for cooking and heating purposes, are present in its use for tram- 
ways. Two-thirds of it is day consumption ; and it is greater in sum- 
mer than in winter, as 25 per cent. more people travel in the former 
season. Thus the tramway tends to equalize the day and night, summer 
and winter consumption of gas. The more uniform demand would se- 
cure a better duty from the settings and apparatus; and moreover, gas 
coal can be bought more cheaply in summer than in winter. The tram- 
way consumption is equal to that of a large number of ordinary con- 
sumers, and therefore the expenses of registering such a quantity of 
gas, and collecting a number of accounts for it are saved, and a greater 
profit is made on this quantity. The consumption of a tramway would, 
on the heaviest winter’s day, be only about ;}, of its consumption per 
year, which is half that of the ratio of the consumption for lighting 
purposes on the same day to the lighting consumption for the year. 
Therefore the extra capital for the supply of gas for tramways need be 
only half that required for supplying the same quantity of gas for 
lighting purposes. 

If we take the actual, instead of the selling price of the gas, the pros- 
pects for the gas tramway are even more hopeful. To give some idea 


of the consumption of a tramway, it may be pointed out that one car, 
according to its size and the traffic, requires from 800,000 to 1,000,000 
cubic feet of gas (including that used for compressing), and that the 
adoption of gas as the sole motive power on the Cologne tramways, for 
instance, would cause an additional consumption of 70,000,000 cubic 
feet of gas perannum, The transport of gas for power purposes has 
opesed up an extensive new field for the gas industry. 








Calorific Determination of the Value of Fuel. 
[Abstracted from a paper read by Mr. George H. Barrus at the Bur- 
lington (Vt.) meeting of the New England Water Works Association. 


There are two systems of measurement employed in the determina 
tion of the calorific value of coal which are in more or less common 
use. The first and most widely known is that which is based on a 
chemical analysis of the fuel, and the second is that obtained by calor 
imeter test. 

Chemical analysis furnishes an indirect method of accomplishing the 
object, inasmuch as it first involves a determination of the component 
elements in the coal and afterwards a computation of the heat of com 
bustion of the complex body by adding together that of the various 
constituents. The calorific value of the elements of which coal is com- 
posed, such as carbon, hydrogen and sulphur, was originally deter- 
mined by the use of a calorimeter, so that in reality the employment of 
chemical analysis is but another method of calorimeter measurement, 
although it obtains the result in a roundabout way. 

The calorimeter test determines the calorific value of the coal by act- 
ually burning it and measuring the quantity of heat which is generated 
in the combustion. It furnishes a direct method of accomplishing the 
desired object. 

This subject is not_a new one, but it does not seem to have awakened 
much interest among engineers until a comparatively recent date. It 
is now coming to be regarded as of considerable importance, and this is 
a reason for bringing the matter to the notice of the Association. In 
doing this it is not my purpose to enter upon an extended discussion of 
the general subject of calorific determination of coal. My object is 
rather to show the actual process of making these determinations, and 
exhibit the apparatus at work. Itis to be hoped that the exhibition 
will be of some interest as a novelty, if nothing more, but apart from 
this, it may serve in some measure to popularize the calorimeter method 
of testing coal, which at the present time seems to be of growing im- 
portance. 

I think everyone will agree with me, whether familiar with the sub- 
ject or not, that it is desirable to have a standard of comparison by 
which to judge of the real value of fuel. Differences in the conditions 
under which coal is burned in the boiler furnace, and differences in the 
efficiency of the boiler itself, make it impossible to judge of the value 
of fuel, if dependence is placed simply upon the results obtained with 
it in practice. The calorimeter test furnishes a standard which is un- 
affected by variations in the conditions noted. It does not furnish all 
the information needed to judge of the value of the fuel in practical 
work, but it eliminates the conditions subject to variation, and at least 
brings the indications as to the value of the fuel down toa uniform 
basis. This is a result which it is certainly worth while to achieve, and 
although this work may seem to those who are unfamiliar with it as 
belonging to the theoretical department of steam engineering, it has in 
reality a wide practical appiication. 

The form of apparatus here shown is one which I have employed 
during the past five years. It has been used in testing nearly all the 
principal varieties of coal mined in this country. The results obtained 
from the various coals which have been tried with it range from 8,500 
B. T. U. per pound of coal to 15,221 B. T. U. per pound of coal, the 
former being a sample of Illinois bituminous coal and the latter New 
River semi-bituminous coal from Virginia. The figures for the same 
coal based on combustible were 12,839 for the former and 15,334 for the 
latter. The former had 33.8 per cent. ash and the latter a trifle less 
than 1 per cent. The results obtained from other coals lie between these 
extremes. f 

As will be seen by inspection, the instrument is of rather simple con- 
struction, consisting in the main of a glass beaker and another glass 
vessel, bell shaped, which forms the combustion chamber in which the 
fuel is burned. The base of the combustion chamber is of metal, and is 
held to the upper part of the chamber by means of spring clips, so that 
the two parts can be readily disconnected. The coal is burned in a plat- 
form crucible which rests in an elevated position at the top of the base, 
and dependence is placed upon a current of oxygen which enters 
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through the small glass tube inside for supporting the combustion. 
When the instrument is working the combustion chamber is sub- 
merged in water in the glass beaker. The pressure of the current of 
oxygen passing into the chamber serves to keep the water out of the 
interior. The gas which is formed during the process of combustion 
passes downward through the perforations in the base and escapes to 
the surface of the water, bubbling up through the intermediate space. 
A wire screen surrounding the combustion chamber intercepts the 
bubbles of gas, and thus aids in the transfer of heat to the water. In 
making the test the essential data which is sought is the number of de- 
grees of temperature which a certain weighed quantity of water is 
raised by the combustion of a certain weighed quantity of coal. The 
quantity of water generally used is one kilogram—that is, 2,000 grams. 
The quantity of coal, a single gram. With this relation of weights 
and the proper allowance for the calorific equivalent of the material of 
the calorimeter, the heating of the water 1° F. represents in this in- 
strument about 2,150 heat units. The rise of temperature for a good 
quality of coal would thus lie between 6° and 7° F. The thermometer 
used in determining the temperature is graduated in fiftieths of a de- 
gree, and it can be read to hundredths. To eliminate the effect of radi- 
ation either inward or outward the temperature of the water is so ad- 
justed at the beginning that the temperature of the atmosphere lies 
midway between the initial and final readings. 








Some Difficulties in Manufacturing. 
mE ested 
[Read by Mr. Clarence E. Bement to the Michigan Engineering So- 
ciety. | 

This paper might be more appropriately named ‘‘ One Manufacturer's 
Difficulties in Manufacturing,” as the writer’s 16 years’ connection 
with the manufacturing business has been in one capacity in one insti- 
tution and in one limited line of manufacturing, and he has no call to 
speak for any but his own institution, only as he supposes that his ex- 
perience has been the general experience of others. 

These are days in which complete manufacturing plants are erected, 
supplied with every device which money (which means mechanical 
skill) can supply to facilitate and cheapen work. Our plant, much to 
our regret, did not spring, goddess like, into perfect being at one stroke, 
but has been the result of 25 years of accretions, and thereby hangs 
this tale, for from this source has arisen many of our difficulties. 

One of the most serious problems is that involved in the transmission 
of power. When our work was performed bya portable saw mill boiler 
and engine and about 50 feet of 143 shafting it presented few difficul- 
ties, but with 250-horse power to transmit, and 2,000 feet of line shaft- 
ing, varying from 3} to 1}, and with no two of our buildings on the 
same level, the problem becomes more complicated. We have adopted 
a few general principles with regard to shafting and pulleys. All 
shafting is one of three sizes—1}§, 2,,, and 2}4—and every piece bought 
within the last six years is 12 feet long. All couplings are drilled to 
one templet for corresponding sizes of shafting, so that we have little 
trouble in replacing a broken piece. All plain pulleys bought within 
the last five years are those made by the Medart Wrought Iron Pulley 
Company, and all of them over 12 inches in diameter are split. Those 
bought with 1}; hole have hubs large enough to stand boring to 24;. 
Those bought with 2,’, hole have hubs large enough to stand boring to 
215. This is done to enable us to increase the size of shafting as the 

- number of machines attached to it demands and use the same pulleys. 
The grade of the street on which our works are located has been raised 
two or three feet since the first buildings were erected, so that in build- 
ing a new wood shop some four years ago we were obliged to raise it 
some three feet above the level of one of the old main buildings in 
which our power and main line shaft were located. The line shaft 
could not be continued, and the line shaft in the new buildings was 
only three feet above the old one, not giving sufficient length of belt 
to drive one from the other. By avery simple arrangement of idler 
pulleys and frame, devised by S. E. Jarvis, the power necessary to run 
all our wood working machines is transmitted by a 14-inch belt, giving 
as great efficiency as though the shafts were 20 feet apart. 

Power is furnished to our blacksmith and forge department, which 
is at right angles to the other buildings, by an independent engine and 
steam from the main boiler house. There are reasons why this method, 
though it may not represent the highest theoretical economy, is the 
most economical for our purposes. In the first place, the work done 


by this department is used by the wood and machine shops, and conse- 
quently it is more frequently behind in its work and oftener needs to 
run overtime. With the present arrangement this can be done without 





running the main engine and a long line of intervening shafting. So, 
too, if anything happens to the main engine the forge department is 
not obliged to shut down. 

The economy of a similar arrangement in the foundry is not so appar- 
ent, but it has enabled us to take off several heats in the last five or six 
years when the main engine was disabled. It also enables us to vary 
the speed of the fan during the heat, either to increase or slacken, or 
increase or diminish the speed with which the iron is being melted. 

The question of counter-shafts in a manufacturing institution is 
always a vexed one, and I am not very confident that our experiment 
is a solution. In equipping a new stove shop three years ago we tried 
the experiment of substituting for about 30 counter-shafts an equal 
number of clutch pulleys. We certainly have not spent as much money 
for repairs by this arrangement, and have saved considerable machinery 
and belting. That the experiment was not a distinct success arose more 
from the fact that we made a mistake in the selection of the clutch pul- 
ley than from any failure of the scheme itself. This experience has not 
deterred us, however, from the use of clutch pulleys in making connec- 
tions from the main line shaft to shorter pieces of shafting in the same 
or other departments, thereby enabling us to shut down one line or de- 
partment without stopping the whole shop. 

As before stated, the enlargement of a plant beyond the capacity 
originally designed always presents many unforeseen difficulties, espe- 
cially in the matter of light and convenience in handling material. Our 
forge department, built some 12 years ago, was at first 50 by 100 feet, 
and was considered ample to do our business for at least 25 years. But 
we added first 75 feet to its length, then 30 by 175 feet on one side, then 
70 by 80 feet to its length again, giving usa building 250 by 80, with 
two or three inside walis pierced by arched openings and with a roof 
made up of half a dozen pitches and gables. The light was bad, the 
ventilation worse, and it was as expensive a shop to handle material in 
as you can imagine. In remodeling this building a year ago, after a 
fire which destroyed the roof, we were enabled to get it into very good 
shape by raising the side walls to 17 feet, carrying the roof on two rows 
of heavy posts, and making it practically fireproof by using No. 20 cor- 
rugated steel, resting on heavy timber purlins five feet apart, thus get- 
ting rid of all wood except enough to support the middle and ends of 
the 10-foot sheets of corrugated steel. We also substituted for the ven- 
tilator which we have been in the habit of using on this class of build- 
ings flat windows at the peak, end to end, and opening by sliding in 
grooves down the roof. We thus avoid the danger of fire arising from 
the ordinary ventilator, which had been the cause of our two most se- 
rious conflagrations. In this building, too, we attached our shafting to 
posts instead of hanging it to the roof or ceiling as heretofore, thus ob- 
taining greater solidity and avoiding the eternal getting out of line that 
goes with shafting hung from roof or ceiling. 

In the foundry about the same condition exists as in the forge de- 
partment. It runs straggling along the river’s bank for 450 feet, and 
is made up of three additions and the main building, all at different 
angles to each other. As our cupola is not in the center of this 450 feet, 
we have been in the habit of furnishing the extreme end with iron by 
means of big bull ladles, carried by two, three or four men ; this re- 
quired about ten men for a portion of every heat in addition to the 
molders who used the iron. At the time of putting on the last addition 
we decided that it would be necessary to provide some more economical 
method of transporting this iron, as well as for handling the casting 
from the ‘‘ mash” to the cleaning room. S. E. Jarvis, of this city, de- 
signed an overhead track that has enabled us to dispose with six of the 
ten men for handling the iron, and cut down our force of cupola men, 
tenders, casting cleaners, etc., from an average of 30 to an average of 
25, while the amount of ik’n we melt has increased from an average of 
15 tons to an average of 20 tons per diem. Mr. Jarvis’ track consists of 
a plain 6-inch I-beam, weighing 15 pounds, laid flatwise and suspended 
by hangers attached to the web. The traveler consists of two pulleys 
attached to the two angles of an equilateral triangle, the pulleys run- 
ning on the edge of the flange of the I-beam and the load suspended 
from the third angle of the triangle. As thecleaning room is in another 
building and across a railroad track, and the cupola on one side of the 
center line of the molding room, it was necessary to provide a system 
of switches and a broken section of track, all of which was easily ac- 
complished through Mr. Jarvis’ well known ingenuity. 

The worst feature in adding to an old plant is the necessity of cutting 
off the light on some side. The average manufacturing building is 
built without light enough, especially if it is more than one story high, 
and when you begin by putting an addition, first or one side and then 
another, you eventually get a shop without any light, and this has been 
our experience. The only remedy now is plenty of artificial light, and 
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this we have tried to supply by means of electricity, but even that is a 
poor substitute for daylight. 

Another harassing question is that of keeping up repairs on machin- 
ery and tools, and in spite of every effort this item crawls up on you. 
You may start in with a modest repair shop outfit of a second hand 
lathe and planer and two men to run them, but it does not take long 
for that force to crawl up to five or six, or even eight men, and the in- 
ventory of your repair shop to represent $3,000 or $4,000 instead of the 
$500 you started with. We do not realize what a difference exists be- 
tween working a machine up to its capacity and only doing a moderate 
amount of work on it until you have consulted the repair shops’ ac- 
count with that machine in the dull season and the busy season. You 
ordinarily run 10 hours out of the 24, but in the busy season, from De- 
cember 1 to March 1, you may run 22 hours out of the 24, and then 
apparently the work of the repair department does not double, but it 
trebles, and you have a broken machine on your hands for a steady 
diet. This, of course, may arise from the fact that night forces are 
generally picked up, not from the best class of workmen, but from 
those who are out of work. In order to avoid complications in repairs 
we have adopted the plan, when possible, of buying all of one class of 
machines of one make, and also one size when that is feasible. This 
simplifies carrying repairs in stock:.. So, too, it saves expense in pat- 
terns, as we always intend when a machine breaks down to make the 
repairs ourselves, and consequently the making of one pattern, if it is a 
cast piece, may repair several machines. Small machines, like emery 
grinders and buffers, are made in our repair shop tostandard sizes, and 
as the shaft is what wears out in these machines we only have to have 
one in stock to repair any machine of that size. When a piece has 
proven weak it is then put into stock and one or more extras always 
carried. 

A manufacturing plant making one article, or a limited variety of 
one class of articles, has little knowledge of the additional labor in- 
volved in the manufacture of a large and varied class of goods. In 
these days manufacturing is not one business to be learned, but every 
one of its different branches is a business of itself. You may know a 
great deal about forming flat steel plates into shape under a drop ham- 
mer and be absolutely ignorant of the methods of making drop forg- 
ings, or even of forming your own steel plates in deep shapes under a 
drawing press. So that it happens that building a new tool or article 
may involve, and quite often does, learning a new trade. 

Every new tool also involves the addition to the plant of just so many 
square feet of floor space, and this in every department aside from the 
warehouse where surplus stock or stock for future shipment is kept. 
Suppose the new tool has 25 or 100 different pieces, and the 
latter is the safer figure, and you are going to make a thousand of the 
articles. Every one of these pieces must have room as it passes 
through the department in which it originates to the department in 
which the tool is assembled. As it is physically impossible, ordinarily, 
to get all parts of a tool together at just the same time, there must be in 
the assembling room racks, or bins, or barrels, or other means of stor- 
ing these parts while the rest are coming through, and here comes one 
of the greatest difficulties in manufacturing a great variety of tools— 
viz., that no tool can be mounted or assembled as long as there is miss- 
ing one bolt, or nut, or washer, or cotter, or the slightest and most in- 
significant piece that goes to the making of that tool. The 1 x ,4 inch 
spring cotter is just as essential as the 25-pound piece of casting, or the 
50-pound steel frame, or the 4-foot wheel. 

No problem worries the average superintendent more than the man- 
agement of the men. Asa plant increases in size and more men are 
employed one loses his personal grip on the employees, and is more fre- 
quently tempted to deal with them as a body and not take personal pe- 
culiarities and conditions into account. This on the part of the employ- 
er leads to lack of sympathy, and the laying down of arbitrary rules 
that do not always work to the advantage of the men, and on the part 
of the men to a spirit of ‘‘ not caring a damn,” that is most injurious to 
the employer. A spirit of accommodation must be cultivated, and no 
superintendent should ever decide a question with relation to his men 
while angry. In my judgment more labor troubles arise from both 
sides going off at half cock than from any other cause. Small per- 
sonal accommodations to men I have found of the greatest value in ty- 
ing them to one’s interest and making them feel that your good and 
prosperity was theirs. But in this connection the foreman becomes of 
great importance, as well in that as in the direct manufacturing. A su- 
perintendent’s grief in connection with the handling of men generally 
comes from those departmefits whose foremen lack judgment and good 
common sense. But foremen are the most important elements in good 
and economical manufacturing. It is very easy to define a good fore- 





man, but not so easy to find him. He must, to crown all, be systematic, 
then be able to get along with men and know when they are doing a 
day’s work and how to make them do it. He must have firmness, de- 
termination and nerve, and ought to be a first-class mechanic in his 
line. 

In these days of piecework there has arisen a new difficulty in manu- 
facturing. Itis called nursing a job, and consists in doing only as 
much of a day’s work as will make fair wages and not lead to a cut, the 
man arguing that if he makes $2.50 per diem on his machine his piece 
price will not be disturbed, while if he makes $3.50 per diem, which he 
can easily do, it will simply result in his wages being cut toa basis of 
$2.50, and making him work so much harder. This system of nursing 
jobs exists in every shop where piecework is being done, and especially 
where a number of machines are doing the same class of work, and 
you are largely dependent upon the sagacity of the foreman to discover 
and remedy the trouble. It sometimes necessitates the changing of the 
entire force. Another drawback to piecework is the education of the 
men to think that it is worth more to do the same thing by the piece 
than by the day. For example, a man might turn out a hundred pieces 
of a certain kind for a day’s work, for which he would be satisfied if he 
received $1.50 per day, but if you wanted him to work by the piece he 
would expect to receive $2 for the same amount of labor. In other 
words, the men look upon piecework as a sort of fetich which the em- 
ployer is willing to pay something for worshiping. 

In closing I wish to speak of one of the greatest drawbacks in the 
manufacturing business in at least one institution that I know of—viz., 
the lack of technical education on the part of the employers, or the su- 
perintendent at least. I am a hearty believer in practical knowledge, 
and see its necessity more every day. But if to one’s practical experi- 
ence can be added the best technical education, who can dispute the ex- 
cellence that would result. The only trouble is that technical educa- 
tion gives some men an.exaggerated condition of big head, so that they 
do not properly profit by their practical experience. If there could be 
some arrangement made by which men could first get their practical 
experience and then add to it the technical education, it would, it seems 
to me, be an ideal state of affairs. 








Determination of the Critical and the Boiling Tempera- 
ture of Hydrogen.’ 
‘ical tip 
{Communicated to the Engineeriug and Mining Journal by K. 
Olszewski, Ph.D., Professor of Chemistry, University of Cracow. |] 


In one of my foregoing papers I described a new method of deter- 
mining the critical pressure of gases, which could be called the “ ex- 
pansion method,” depending upon the fact that a gas under high pres- 
sure and at a temperature not much higher than its critical tempera- 
ture, assumes for a moment the liquid state, when the pressure is slowly 
diminished, which is manifested by the turbid appearance of the gas, 
always provided when the pressure is lowered to the critical pressure of 
the gas experimented with. By means of this method I thus showed 
that the previously unknown critical pressure of hydrogen lies at 20 at- 
mospheres. In order to verify this method I tested it on two other 
gases, the critical pressures of which were accurately known, viz., on 
ethylene and oxygen. I also mentioned that until we know of other 
cooling agents, able to produce still lower temperatures than is possible 
by means of liquid oxygen or air, the ‘‘ expansion method” will be the 
only one which will allow us to determine not only the critical pres- 
sure, but also the critical temperature of hydrogen. For, if we could 
succeed by means of a very sensitive apparatus in determining the tem- 
perature of hydrogen at the moment of its expansion to the critical pres- 
sure at which the ebullition appears, this would doubtless be the criti- 
cal temperature of hydrogen. 

On undertaking again my researches, begun in 1871, I proposed to 
measure the temperature at the moment of the expansion of hydrogen 
by means of a thermo-electric junction, composed of very thin copper 
and German silver wires. But several experiments performed in that 
direction soon proved that a thermo-electric junction is not suitable to 
such experiments for the following reasons: First, a junction composed 
of two wires soldered together can never be thin enough to assume in- 
stantaneously the temperature of the surrounding gas; secondly, at 
very low temperatures the junction rapidly loses its sensibility, so that 
the deflection of the galvanometer cannot serve to measure the temper- 
ature in agreement with the hydrogen thermometer. Then the meas- 
urement of low temperatures by means of a thermo-electric junction is 
possible only between those-limits in which it has been compared with 
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the hydrogen thermometer. 
false results. 

After failing in my experiments with the thermo-electric junction, I 
resolved to measure the critical temperature of hydrogen by means of a 
platinum thermometer, based on the variation of the electrical resist- 
ance of a very thin platinum wire with the temperature. This method 
for measuring very low temperatures was proposed by Cailletet & Col- 
lardeau,' afterwards also by Dr. Ch. Ed. Guillaume, but practically it 
was used by Professor Witkowski? for the first time. His researches 
proved that the platinum thermometer is, after the hydrogen thermome- 
ter, the most suitable to measure low temperatures. It demands, it is 
true, an accurate comparison with the hydrogen thermometer, because 
the variation of the electrical resistance is not directly proportional to 
the variation of the temperature ; but between those limits, in which it 
was compared with the hydrogen thermometer, it may be of use to de- 
termine low temperatures very rapidly and accurately. And consid- 
ering that the curve which represents the relation between the temper- 
atures, measured with hydrogen, and the electrical resistance of 
platinum, is very near a straight line, we may draw the conclusion 
that, by measuring very low temperatures by means of a platinum re- 
sistance thermometer, we may venture on an extrapolation to a mod- 
erate extent, and that the mistake which results from the imperfect 
agreement of the variation of the resistance to the variation of the 
temperature cannot surpass 0.5° to 1’. 

The platinum thermometer in such a form as given by Witkowski is 
suitable for many practical purposes, but it does not follow variations 
of temperature with the degree of quickness is indispensable for the 
experiments I was to perform. The reason of the insufficient quick- 
ness of Witkowski’s thermometer is the not very thin platinum wire (0.06 
mm. diameter) which was insulated with silk and hermetically inclosed 
between two concentric copper tubes made of very thin copper foil. 

Togive my thermometer the greatest possible quickness, I endeavored 
to remove all that could have any contrary influence upon it. So, for 
instance, I used a much thinner wire of chemically pure platinum, 
whose diameter was only 0.025 mm. and which was not insulated, and 
in consequence was able instantly to assume the temperature of the 
surrounding gas. The wire was wound in a spiral on a very delicate 
frame made of ebonite or of very thin mica sheets, in such a manner 
that each single turn of the wire was 1 mm., or 0.5 mm. distant from 
its neighbors and did not touch them anywhere. The wire coil was 
not inclosed in a copper tube either, but directly touched the surround- 
ing hydrogen, and thus the quickness of the thermometer became con- 
siderably increased. 

The construction of the apparatus used in these experiments was, on 
the whole, the same as used to determine the critical pressure of hydro- 
gen, as described in my previous paper. I will, therefore, describe 
only those parts of the apparatus which were changed for these experi- 
ments. 

So far as it was required to determine the critical pressure of hydro- 
gen by means of the expansion method, we could not help using a 
glass vessel, in which the hydrogen, cooled, was submitted to the ex- 
pansion from a high pressure ; for these experiments consisted in the 
observation of the pressure in the moment of the ebullition of hydrogen, 
which could only be done in a transparent vessel. But when the criti- 
cal pressure of hydrogen was already determined, a metal vessel 
could be substituted for the glass one. This change was advantageous 
for many reasons. It was possible to perform the experiments very 
quietly, without any fear of an explosion, and without using masks or 
taking other precautions. The use of a metal vessel instead of a glass 
one allowed us to employ larger dimensions and to produce expansions 
from much higher initial pressures, and all this had a very great in- 
fluence on the efficacy of the expansion and the precision of the 
measurement of the temperatures at the moment it took place. 

The section of the apparatus serving to determine the temperature of 
the hydrogen during its expansion is represented by the thermometer at 
these low temperatures, which correspond to 0°, to —78.2°. to — 182.5° 
and to —208.5°, according to the hydrogen thermometer. It is to be re- 
marked that the temperature of the carbonic acid mixture (—78.2°) is 
constant only when the carbon dioxide is in excess, and when it has 
the consistence of butter ; as soon as theether begins to appear sepa- 
rately at the surface the temperature also gradually rises. 

The variations of all the three platinum thermometers I used were 
quite proportional and calculated for 1,000 ohms of resistance at 0° |T 
were as follows: 


Every extrapolation would lead to quite 
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Temperature according to the Resistance of the Platinum 
Hydrogen Thermometer. ermometer. 
0° 1,000 ohms. 
78.2° a0e .-* 
182.5° 523i‘ 
208.5° 453‘ 


Thus to each 1° of the hydrogen thermometer between the limits 
from 0° to 78.2° we have a fall of 2.557 ohms; from 78.2° to 182.5° we 
have a fall of 2.655 ohms ; from 182.5° to 208.5° we have a fall of 2.692 
ohms. This last number, viz., 2.692 ohms = 1°, I used for the extra- 
polation in order to measure temperatures lower than 208.5°, at which 
temperatures the platinum temperature could not be compared with the 
hydrogen temperature. Assuming that the variation of the resistances 
is directly proportional to the variation of the temperature below 208.5°, 
I committed an apparent error, which nevertheless cannot be great, on 
account of the feeble curvature of the line of resistances, for the tem- 
peratures extrapolated were not far distant from 208.5°. 

To determine the resistance of the platinum thermometers at the mo- 
ment of the expansion of hydrogen from a high pressure, I brought 
into the vessel a (Fig. 1), cooled by means of 
liquid oxygen (at 15 mm. of pressure), hydro- 
gen under a pressure of 120 to 160 atmospheres; 
in the resistance box I diminished, the resist- 
ances, by which means the equilibrium was 
destroyed and the galvanometer marked a con- 
siderable deflection. When the temperature 
of the hydrogen in the steel vessel became 
equal to the temperature of the surrounding 
oxygen I made a slow expansion of hydrogen 
to its artificial pressure (20 atmospheres), if I 
was to measure its critical temperature, or to 
the atmospheric pressure, if I wished to deter- 
mine its boiling point. As the cooling of the 
platinum wire during the expansion continued, 
the galvanometer, in consequence of the suit- 
able diminution of resistances, returned to the 
zero point, if the resistance in the resistance 
box was chosen so as to be equal to the resist- 
ance of the thermometer during the expansion. 9 
If in the first experiment the galvanometer did 
not return precisely to the zero point, I varied 
the resistances in the resistance box, and re- 
peated the experiment till that return took 
place. 

I thus performed six series of experiments ; 
each of them was composed of about 20 deter- 
minations of the critical and the boiling tem- 
peratures of hydrogen. As already mentioned, 
I used in these experiments three platinum thermometers of different 
dimensions ; as cooling agents I employed liquid oxygen boiling under 
a pressure of 10 to 12 mm. hydrogen; in one series of experiments I 
used liquid air, boiling under greatly diminished pressure. The results 
I obtained were always the same, and relatively very much in agree- 
ment with one another, if we consider the great difficulty of perform- 
ing such experiments. 

Fig. 1 shows the apparatus. In the steel vessel a, tested for 220 at- 
mospheres, is placed a frame, b, of ebonite or mica with the platinum 
wire wound round it. Fig 2 represents its horizontal projection. One 
of the ends of the platinum wire is soldered to the tube c, passing 
through the cover of the vessel a, and provided above with a binding 
screw d'; the other is soldered to the insulated copper wire c, which 
passes through the tube ¢, in which it is closely cemented and also pro- 
vided with a binding screw d. In the course of my experiments I 
used different frames now of ebonite, now of mica, of various dimen- 
sions. In several of the first experiments I used an ebonite frame, 
whose height was 20 mm. and its diameter 12 mm.; the distance be- 
tween the single turns of the wire was 0.5 mm., the resistance of the 
whole wire was 241.4 ohms at 0°. . In a further experiment I used an 
ebonite frame, whose height was 11 mm., and diameter 10 mm.; the 
resistance of the wire, which was wound also at intervals of.0.5 mm. 
was 117.5 ohms at 0°. In the final experiments.I used.a frame made 
of thin mica sheets ; its height was 20 mm., the diameter 11 mm.; ; the 

r:sistance of the wire, wound in intervals of 1 mm., was 104.9 sine I 
devoted the greatest care to the construction of these frames; for the 
; | precise determination of the temperatures depended much upon their 
| careful construction. -I emdeavored- therefore to make: them of bad 
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wings at the edges, where the wire touches them, so that the surfaces 
of the contact were very smal]. The construction of the ebonite frames 
is easier, but those of mica are considerably less in mass, so that the 
larger ebonite frame weighed 0.679 g., the smaller of ebonite with the 
wire 0.218 g., while the mica one weighed with the wire 0.177 g.; the 
wire on the latter weighed 0.11 g. and was 595 mm. long. The glass 
tube with very thin walls, which surrounds the frame C, served to in- 
sulate it during the expansion from the warmer walls of the steel ves- 
sela. The upper part of this vessel is screwed into it, and a close ad- 
hesion is produced by soldering it by means of an easily fusible bismuth 
alloy. The tube g serves to adduce hydrogen, which is contained in a 
three liter flask under a pressure of about 170 atmospheres. The lower 
part of the apparatus described is plunged into the liquid oxygen, 
whose temperature is lowered to about 210 by evacuating ; the india 
rubber stopper h serves to close the whole apparatus while the pumping 
is going on. 

The wires k k connect the apparatus with a Wheatstone bridge, for 
the purpose of measuring the resistance of the platinum wire wound on 
the frame C. To measure the resistance I used a very feeble current 
from the Leclanche element ; this current was weakened by passing it 
through a resistance of 1,000 ohms in order to avoid the heating of the 
platinum thermometer, for the heating was distinctly to be perceived, 
if this resistance was not brought inte-play. 

The course of the experiment was as follows : In order to draw the 
curve representing the dependence of the resistance of the thermometer 
on the variation of the temperature measured with the hydrogen ther- 
mometer, I successively plunged the apparatus into melting ice, into a 
mixture of solid carbonic acid and ether, and into liquid oxygen boiling 
under atmospheric pressure, and at a diminished pressure of 15 mm., 
and I thus determined the resistance of the platinum. 

The mean numbers calculated from many experiments, with refer- 
ence to 1,000 ohms at 0° were as follows: 


Resistance of 
mere -\--taieee Kxtrapolsted, 
20 atmosphere (critical pres- 
Pics ce xucsca wena 383 ohins — 234.5% (critical temp.) 
10 atmosphere............. 369 ohms —239.7° 
1 atmosphere (atmospheric 
WOE os 5 dn ctnice ceases 359 ohms —243.5° (boiling temp.) 


On the ground of these figures we can consider the temperature of 
—7234.5° as the critical temperature, and 243. 5° as the boiling tempera- 
ture of hydrogen. 

In a preliminary note, published in Nature’, I gave —233° as the 
critical temperature and —243° as the boiling temperature of this gas. 
These numbers do not differ much from those given now, and based 
upon many careful experiments. Considering that the temperature ex- 
trapolated must have been determined a little too low, for the reasons 
I have stated above, the numbers previously communicated may even 
be nearer the true data. 

I showed above how the expansion method enables us to determine 
the dependence of the temperature upon the pressure of the gas to be 
liquefied, even though the cooling agents do not allow us to reach the 
critical temperature of the gas experimented with. It would be possible 
to make the following objections to this method : First, we might ask 
how it is possible to know if ‘the gas expanded from a temperature 
higher than its critical temperature to a pressure of 20 atmospheres or 
1 atmosphere really assumes a temperature equal to the temperature 
of the liquefied gas, being under the mentioned pressure. And then, 
even if this were granted, whether the platinum thermometer is quick 
enough in its indications to assume and to mark the temperature of the 
surrounding gas at the moment of the expansion. To ascertain whether 
these objections have any real foundation, I have done just what I did 
for the determination of the critical pressure of hydrogen, viz., I per- 
formed a series of analagous experiments with oxygen, whose critical 
and boiling points and vapor pressures at several differenttemperatures 
I have determined in a former paper’, using the hydrogen thermom- 
eter. The experiments were performed in a similar manner, with this 
difference, that to the iron flask containing hydrogen under 170 atmos- 
pheres I substituted another flask containing oxygen under 110 atmos 
pheres ; to cool the steel vessel containing the platinum thermometer I 
used liquid ethylene, boiling under atmospheric pressure. Then I cooled 
the oxygen to a temperature which was about 16° higher than its crit- 
ical temperature, and expanded it to 50.8 atmospheres (critical pres- 

sure), to 32.6 atmospheres, to 19 atmospheres, to 10.2 atmospheres, and 
tol atmosphere. The measurement of the resistances was done more 
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quickly in these experiments than in those with hydrogen ; for, know- 
ing from my former experiments the relation between the temperature 
and the tension of liquefied oxygen, I was enabled to determine before- 
hand with a very near approximation the resistances which ought to be 
inserted in the resistance box. 
The following table shows the results of these experiments : 
* Temperature of Liquid 


Tension of the oe Be page ine seg bag ns ‘by means of fe. 
Oxygen. Thermometer. Expansion Meth 
50.8 atm. (on F. press.) —118.8° (cr. tem.) —118° to —119.2° wey tem.) 
32.6 ‘ —130.3° —130° 
19 <i : —140.5° 
an.2: .** —151.6° —152° 
1 " —181.4° to—182.7° —181.3° to —182.5° (boil. ‘‘ ) 


This hardly-expected agreement of the results obtained by means of 
both methods shows that the objections we have stated above are not 
justified, and that the expansion method is quite suitable to determine 
the critical and the boiling temperature of gases. The agreement of 
these results was doubtless strengthened also by the circumstance that 
the temperatures of oxygen had not been extrapolated, but were calcu- 
lated by interpolation. The initial temperature of oxygen was, it is 
true, only 16° degrees higher than its critical temperature, while the in- 
itial temperature of hydrogen was about 26° above its critical temper- 
ature, but I endeavored to compensate the unfavorable influence of 
that circumstance by using a much higher pressure, surpassing by 50 
to 60 atmospheres the initial pressure used in the experiments with 
oxygen. 

In conclusion, I must mention that my colleague, Professor L. Na- 
tanson, has showed that the expansion method I have used and de- 
scribed here can be justified theoretically on the basis of thermodynamic 
considerations. 

Shortly before I performed these experiments Professor Natanson 
also calculated and published the probable critical and boiling temper- 
ature of hydrogen on the basis of the law of corresponding tempera- 
tures, and the numbers given by him are sufficiently in agreement with 
those experimentally found by myself. 








SPECIAL ENGLISH CORRESPONDENCE. 


rr 
COMMUNICATED BY Norton H. HUMPHRYS. 


SALISBURY, ENGLAND, Sept. 10th, 1895. 


Present State of the Gas Industry.—Some Historical Reminiscences. 
—The Incandescent Gas Light.—Dr. T. E. Thorpe on the Gas In- 
dustry. 

The months of August and February are looked for with some inter- 
est by the holders of gas stock ; and they go farther than a mere exhi- 
bition of interested feeling, for they expect to receive some interest of 
a more solid and substantial character. But according to ebullitions of 
feeling in some quarters, we must look for a change in the old political 
ery. Instead of ‘‘ Why rob the poor man of his beer?” it will be, 
‘* Why rob the investor of his interest?” for certain people who affect 
to lead public opinion are beginning to question whether the interest 
belongs to the holder of the scrip, or whether it is not a public fund in- 
tended for the support of those who want wages on their own terms. 
It is needless to say that these gentry have never saved any money of 
their own. If they had they would not have any doubt at all on the 
matter. However this may be, the reports that have been presented at 
the various shareholders’ meetings held during the past month, setting 
forth the state of things generally for the half year ended 30th June, 
1895, are of a very satisfactory character. The general experience dur- 
ing the early part of the year was an unprecedented demand for gas, 
due to the very cold weather that prevailed at that season. This in- 
creased consumption was assisted by a fall in the price of coal, which 
has now receded from the high rates that have been prevalent during 
the last few years, and which have been the cause of so much trouble 
and anxiety to gas directors and managers. But the usual fly in the 
ointment—alas! how rarely absent—comes in at the item for sulphate 
of ammonia. The market for this residual appears to have been cor- 
nered by speculators. There is no excessive production, or reduced de- 
mand, yet buyers seem able to do as they like. Some time ago, when a 
similar movement was experienced, a Sulphate of Ammonia Makers’ 
Association was formed, and for a time did good service in combating 
the endeavors to bear down prices. I did not join the society, not from 
lack of interest in its objects, but simply because life is too short to ad- 
mit of joining and taking-part in all the Associations that are formed. 





There is good room for the labors of such a society, at the present time, 
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when a parcel of sulphate that would have realized £13 or £14 per ton 
a year ago must now be sacrificed at about £9... Some of our large re- 
tailers, it is popularly said, make fortunes by selling goods at less than 
cost, looking to the quantity to pay, but sulphate makers have not ad- 
vanced to that refined state of business, and therefore feel the fall in 
price somewhat heavily, and but for the unusually favorable circum- 
stances in other directions, would no doubt-have found it disastrous. 

Coke has, of course, to some extent followed the price of coal, but 
not all the way. Itis more in demand, and in many towns is now 
sold, weight for weight, at rates equal to if not in excess of those paid 
for coal. In many districts, not so very long ago, the average receipts 
per ton of coke were only two-thirds or so of the average payments per 
ton of coal. The adoption of coke breakers in gas works has been in- 
strumental in bringing about this satisfactory result by causing a large 
increase in the demand for household purposes. The enhanced intrin- 
sic value of coke supplies additional inducement for the adoption of 
coke-saving appliances, such as regenerator furnaces, in gas works. A 
workingman, the other day, made a bold but unsuccessful attempt to 
save a boy from drowning, and then had to lose a day’s pay to attend 
the inquest. He very tritely observed to the coroner that not much in- 
ducement to save life was offered. And so if we set to work and send 
out more coke into the yard for sale, and then find that the price of the 
whole must be reduced before the additional quantity can be placed, 
there is not much inducement to save coke: 

Ina recent number of the Journal of Gas Lighting there appears some 
interesting reminiscences of the introduction of gasin the town of Croy- 
don, near London, and at Durham. On the authority of Mr.W. Hyslop, 
who has been adirector of the Croydon Gas Company since its formation, 
we learn that gas was first supplied at Croydon about 50 yearsago. The 
charge was 13 shillings per 1,000 cubic feet, the quality was not always 
good, and the supply was occasionally uncertain. This state of affairs 
was not regarded as satisfactory, and consequently a company was 
promoted by local people and acquired possession of the gas undertak- 
ing at a cost of £8,000. They had no sooner got into working order 
than a spirited attempt was made to run an opposition company, but 
this was ultimately bought up for £1,000. Other difficulties were also 
encountered, and the Directors received no fees whatever for 10 years, 
but then things began to mend, and the concern settled down toa 
steady and prosperous career. The information relating to Durham 
consists of an extract from the Durham Advertiser for January 3, 
1824. This was a 4 paged news sheet, and the published price was 7d., 
and the extract given comprises an account of the introduction of gas 
in the city during the previous week, a ceremony that appears to have 
received the cordial approbation and sympathy of the writer. The es- 
tablishment of the gas works was due to the enterprise of a Mr. West, 
whose energy and public spirit are highly praised. The new light is 
spoken of in eulogistic terms, and it is stated that the town was paraded 
on the first evening by a band of music, which was followed by a large 
crowd of men, women and children (most crowds answer to this de- 
scription), who were as anxious to feast their eyes on the improved ap- 
pearance of the town as to gratify their ears with the music. A beau- 
tiful effulgent gas star, bearing a ‘‘ W”’ as the center piece, was exhib- 
ited in the market place. 

The leading manufacturers of gasfittings are placing special lines on 
the market in the way of appliances adapted for incandescent gas burn- 
ers. If this new system is able to infuse some new life into the old 
bones that have so long reprerented enterprise in the improvement of 
gaseliers and brackets, it will justify its existence ; for while we see 
great improvements in oil lamps and all sorts of ingenious devices for 
utilizing the special advantages of electric lighting, it is remarkable, 
remembering the extent to which gas is, used, that there is no corre- 
sponding advance in gasfittings. The gas companies will have to fol- 
low the example of the electricians and devote some attention to the 
consumer’s side of the meter.~ But evidently there isa firm belief in the 
future of the incandescent system. It is worth noticing that the period 
during which the satisfactory results above noticed were recorded, also 
experienced for the first time the full effect of the extensive adaptations 
of the new light that were inaugurated last autumn. An important re- 
duction in the price was made last March, and a further reduction is 
also announced. The success already attained has attracted the atten- 
tion of inventors and of financial people, and created great activity in 
the direction of further improving the principle of incandescence. Ru- 
mors of ‘‘new”’ systems, each one better than all the rest, are preva- 
lent. It has already been extended to outside lighting, excellent ex- 
amples of which are to be seen in all our principal towns. By combin- 

ing a number of burners in a group or cluster;,very brilliant effects 
can be produced, and that at a cost for gas:thatleaves both electricity 


and oil out of the running altogether. The incandescent burner, while 
cheap enough for the poor, is very suitable to the requirements of the 
rich and luxurious, and may be successful in securing a share of first 
class fancy lighting in the dwellings of the wealthy, amongst whom 
gas is by no means popular at present. 

One point must not be overlooked. Some gas engineers have thought 
that with incandescent burners one need not be particular about the 
quality of the gas. But this cuts both ways. It is quite true that the 
consumer would not be likely to notice any difference at the time if in- 
ferior gas was supplied at a higher pressure. But I heard the other 
day of one engineer who wanted to get a gasholder repaired, and cal- 
culated on being able to rub through a month or two in the summer at 
a reduced pressure, with the aid of extra cannel. Most of us have got 
through emergencies in this manner; but it will not do for the incan- 
descent burner. This fails entirely under a reduction of pressure that 
would not be otherwise discerned. So it must be recognized that these 
refinements in appliances increase the responsibility of the gas works 
manager, by calling for more regularity both in the quality and quan- 
tity of his product. Gas engines and regenerator burners have the 
same effect ; so the moral is that there must be a good reserve of gen- 
erating, purifying and storing plant. But as such circumstances con 
duce to the best and most economical conditions of working, this is 
scarcely to be regarded as a misfo?tiine. In many cases it will be wel- 
comed as quite the severse. ? 

The President of the Society of Chemical Industry, which has just 
held a very successful meeting at Leeds, is a man of wide sympathies, 
able to view applied chemistry not only from a pedantic but also from 
a commercial and practical point of view. Time was when a “ Profes- 
sor” could not bring himself to speak of gas engineers and their werk 
without indulging in a covert sneer ortwo about their want of chemical 
knowledge, but Dr. Thorpe rises above all littleness of this sort. He 
thought fit to give the gas industry a prominent place in his inaugural 
address, and very rightly referred to it as a striking example of chemi- 
cal engineering. And he did this in a capable, fair and candid manner 
that will secure the gratitude of the gas industry at large. We want 
no fulsome adulation of our own, orcomparisons of the kind that have 
been most appropriately described as ‘‘ odious” with kindred industries. 
We want no arithmetical jugglery to prove the advantages of our pro- 
duct. It speaks for itself as a well known and trusty servant of the 
public. I joined the Society of Chemical Industry at a very early 
stage of its existence, believing that it would afford a common ground 
whereupon the university professor and the practical works manager 
would meet to the mutual advantage-of both. The practical man 
would learn the importance of a sound knowledge respecting the nat- 
ural laws which it is his business to apply to commercial operations, 
and of keeping in touch with the latest developments of the same. 
And the professor would learn that there is a difference between effect- 
ing an operation in the laboratory with the aid of flasks and glass 
tubes, upon a few grains of material at a time, and carrying out the 
same with hundreds or thousands of tons, in a large works comprising 
steam machinery, lifts, blowers, pumps, etc. These expectations with 
regard to the Society of Chemical Industry have been realized, and the 
tone of Dr. Thorpe’s address, which was listened to with marked appre- 
ciation by a large audience comprising every shade of academic and of 
applied chemistry, strongly emphasizes the fact. 

Dr. Thorpe notices that many other industries are dependent upon 
the gas industry, an obvious fact, which is rarely appreciated as it de- 
serves to be. And he refers to the various enrichment schemes that 
have been brought forward lately, dividing them into (1) the addition 
of vapors of volatile hydrocarbons to the gas, (2) the addition of oil 
gas, and (3) the addition of carbureted water gas. He has a strong 
feeling as to the poisonous qualities of carbonic oxide and of acetylene, 
and evidently considers that something better than the average run of 
gasfittings is needed for the safe distribution of gases in which any 
large percentage of these constituents is present. But he does not over- 
look the advantages possessed by acetylene, and by the carbureted wa- 
ter gas system, which he finds to be making headway. After glancing 
at the labors of the Photometrical Standards Committee, and Lennard’s 
continuous tar still, he passes on to notice several other modern exam- 
ples of applied chemistry, such as the application of electrical energy 
to the decomposition of alkaline chlorides; either for the production of 
chlorine or of alkali, the manufacture of edible fats, the discovery of 
new coal tar colors, and photography. 








THE authorities in charge of the Wheeling (West Va.) municipal gas 





works have decided to enlarge the purifying plant, 
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ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
siculaelbbpascoels 
Mr. ALLEN R. Foore has accepted the position of editor of the 
American Exporter, with headquarters in the Bennett Building. We 
welcome him to New York, and hope that the best of success awaits 
him. 





ANOTHER man to take up headquarters in this city is Mr. Robert F. 
Fitz, son of the late Mr. Eustace C. Fitz, of Boston, Mass. Mr. R. F. 
Fitz was formerly in charge of the American Gas Company’s plant at 
Elgin, Ils., a post that he was obliged to relinquish because of ill- 
health. Weare glad to say that he is now in first-class condition, and 
will be pleased to welcome his friends in the gas business at his cosy 
headquarters, No. 253 Broadway. 





On the 18th inst. the motion for a receiver for the Bay State Gas 
Company was dismissed, ‘‘ without prejudice,” in the United States Cir- 
cuit Court, at Wilmington, Del., on motion of Mr.Thomas H. McDon- 
ald, who made the application for a receiver some time ago. 





At the annual meeting of the Amherst (Mass.) Gas Company the fol- 
lowing Directors were chosen: Levi Stockbridge, B. F. Kendrick, Hen- 
ry Adams, Charles Deuel, Flavel Gaylord, C. BH. Fernald and E. D. 
Marsh ; President and Treasurer, Charles Devel. Prior to the stock- 
holders’ meeting the old Board of Directors declared a dividend of 3 per 
cent., payable October 2d. This, added to the 2 per cent. formerly de- 
clared, makes a return to the shareholders of 5 per cent. on the stock 
for the past fiscal year. Superintendent Barry reports that the outlook 
for the Company is brighter than any shown in its previous history. 





AT a meeting of Philadelphia City Councils, Mr. Goheen, of the 27th 
Ward, introduced an ordinance granting permission to the Delaware 
County Gas Manufacturing Company to lay mains and pipes to supply 
fuel gas in the ward above named, subject to the following conditions : 
Fifteen days’ notice shall be given before any street is opened ; work 
must be commenced within 3 months from the passage of the ordi- 
nance, and be completed within 2 years; city gas pipes:shall not be in- 
terfered with, and no gas shall be furnished as an illuminant, nor shall 
pipes be connected with any city pipes ; the gas to have at least 600,000 
heat units to the 1,000 cubic feet, and shall not cost more than 70 cents 
for that quantity ; the Company shall pay 5 per cent. of its gross re- 
ceipts into the City Treasury, and after 20 years the city can purchase 
the plant at a valuation to be fixed by three arbitrators, chosen in the 
usual manner. The Company’s capital stock is $250,000, of which 
_ $92,000 is paid in. First mortgage bonds are now arranged for, and 
have been taken to the extent of $125,000. It is intended to increase 
the bonds and stock as much as necessary to thoroughly equip the 
plant and plans should the privilege applied for be granted. The offi- 
cers of the Company are: President, Thomas C. Basshor, of Ballti- 
more; Vice-President, John W. Baker, of Philadelphia; Secretary 
and Treasurer, C. C. Turnbull, Jr., of Baltimore. The ordinance, 
which was referred to the Highway Committee, was accompanied by a 
petition having the names of several hundred ‘‘influential”’ property 
owners from the section for which the Company asks privileges. 





THE proprietors of the Muskegon (Mich.) Gas Light Company have 
petitioned the Common Council for a new franchise, the one under 
which they worked having expired by limitation. The life of the fran- 
chise is put at 30 years. 





Tue Fidelity Title and Deposit Company, of Newark, N. J., and 
Messrs. Reed & Flagg, No. 11 Pine street, N. Y., offer to buy the new 
first mortgage 6 per cent. bonds of the Newark Gas Company, and 
solicit offerings of the same from holders. 





Tue electric light plant at Abilene, Texas, it is said, will be closed 
down on Oct. Ist. Many thousands of dollars have been lost through 
its operation. This is one of the concerns that was ‘‘ financed”’ by the 
firm of Coffin & Stanton. 





At a meeting of the Directors of the Freehold (N. J.) Gas Comparty 
the following resolutions to the-memory. of. the Monns late Man- 
ager, Mr..C. A. Bennett, Jr., were adopted : 

Whereas, We have resoutly been called upon to mourn the death of 
Charles A. Bennett, Jr., a member of this Board, esteemed as well for 
his devotion to this Company as for his courtesy to his associates ; 
therefore, 

Resolved, That in his death we have lost an pecgere ——* and a 
yalued friend ; and, 












Resolved, That we express our appreciation of the careful, zealous 
and faithful manner in which he managed the important interests en- 
trusted to his care by spreading these resolutions upon the records of 
the Company. D. V. P&RRINE, 

C. B. Exuis, 
F. B. Conover. 





THE proprietors of the Los Gatos (Cal.) Gas Company are connecting 
their works with the rails of the Southern Pacific Company by means 
of a broad gauge spur. ‘he gas plant will also be enlarged. 





THe Wilder Manufacturing Company, of Philadelphin, Pa., was 
formed last April to take over the business of Mr. Moses G. Wilder, of 
that city, whose volumetric governors and governor burners have met 
with great favor in the gas industry. For certain reasons the Company 
did not desire to advertise the change, and as these reasons no longer 
offer any obstacle to such advertisement, the latter is herewith made. 
The Company, among other specialties, is offering to the trade the 
‘*Triumph Regenerator Parlor Gas Heater.’’ The executive manage- 
ment of the concern is: President, Moses G. Wilder ; Vice-President, 
H. C. England; Treasurer, F. M. Jaquith. 





At the annual meeting of the Worcester (Mass.) Gas Light Company 
the Directors elected were : Charles D. Lamson, G. George Bullock, 
Albert Wood, Joseph Sargent, Francis H. Dewey, Josiah H. Clarke 
and Waldo Lincoln. The Directors subsequently perfected the follow- 
ing executive management : President, Charles D. Lamson ; Clerk and 
Treasurer, James P. Hamilton. 





Tue Riverside (Ills.) Gas Light and Heat Company has been incor- 
porated by Messrs. L. J. Highland, J. E. Sutherland and J. Donn. It 
is capitalized in $100,000. Riverside is a post village of Cook county, 
Ills., at a point on the Des Plaines river about 12 miles west-southwest 
of Chicago. It is also on the Chicago, Burlington and Quincy Rail- 
road. Here are located many fine residences. 





THE HoosacValley Railroad Company has contracted with the North 
Adams (Mass.) Gas Light Company to supply theelectric power for run- 
ning the Williamstown branch of the road. ° 





A CORRESPONDENT forwards the following: ‘‘The Directors of the 
Doylestown (Pa.) Gas Company held their regular monthly meeting 
some days ago. Besides routiue business there was a general discussion 
of the Company’s affairs. It is now about a year since the present sys- 
tem of gas manufacture was introduced. How successfully the plant 
has been conducted and how good and cheap the gas is esteemed by 
consumers is best shown by the fact that the number of consumers has 
increased over 60 per cent. within the year. The economy of operating 
the plant has been effected which the Company purposed in changing 
the process of manufacture, but what is of much more value tothe pub- 
lic is that the illuminating is entirely satisfactory and is supplied at a 
lower rate than Doylestown ever knew. The brilliant Welsbach 
burners have undoubtedly been a factor in inducing some persons tu 
use gas, as they make a fine light, while at the same time they diminish 
the amount burned, comparing hour by hour, with the old style burn- 
ers. They cost something more at first, but this additional investment 
is soon saved in gas bills. Fuel gas is being increasingly used and in- 
quired into. The experience of those using gas cooking stoves is en- 
tirely satisfactory both as to economy and efficiency. The experience 
of one person interested was mentioned, when for the month of August 
all the cooking for a family of five, with all the lighting and a large 
amount of fruit preserving, had been done at an expense of a little over 
$4. The same money spent in oil and coal would not have accomplished 
the results attained—to say nothing of cleanliness, coolness and econ- 
omy of time. The season is at hand for thé use of small heating stoves 
for cool mornings and evenings. Already there is inquiry as to the 
best models, and probably several will be introduced at an early date. 
The Company owes no debts beyond the mortgage existing when the 
works were purchased and one note in bank. Fifty per cent. of the par 
value of the stock has been called in, and when this is collected the 
noté-will be wiped out and 10 per cent. of the mortgage paid off. It is 


-not probable that-any further assessment-of the stock will be made, as 


the income will pay expenses and the liquidation of the mortgage will 
be the equivalent of a sinking fund. Altogether the condition and 
prospects of the Company are quite flattering, and thus the second of 
the home enterprises, undertaken by many of the same citizens, has 
speedily become more’ than -self-sustaining, as well-as served-a good 
and useful purpose in the borough of Doylestown,” 
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ACCORDING to the Boston Globe the actual sales of gas and the num- 
ber of meters in use by the various Boston Gas Companies, for the year 
ending June 30, 1895, compare with those of the previous two years as 
follows : 

Boston Gas Company. 


1894-5. 1893-4. 1892-8. 
Feet ...1,021,494,350 1,120,834,770 1,191,985,480 
Meters. . 29,273 30,092 30,732 
Roabury. 
Feet.... 176,035,796 180,878,402 177,059,842 
Meters. . 9,346 8,664 8,749 
South Boston. 

Feet.... 73,261,864 77,256,863 76,873,560 
Meters.. 8,597 2,941 2,803 
Dorchester. 

Feet.... 114,732,627 100,394,500 82,578,200 
Meters. . 5,615 5,166 4,450 

Bay State. 
Feet.... 876,193,103 856,417,159 965,337,860 
Meters. . 23 27 48 
Brookline. 
Feet.... 469,914,633 139,442,358 81,942,041 
Meters. . 18,026 8,990 2,462 


The Bay State Company is principally a manufacturing Company sell- 
ing to the other Companies in the Bay State gas combination. This 
year it sold to these Companies 873,125,203 cubic feet of the 876,193,103 
cubic feet of gas it manufactured, or practically the whole amount. 
Therefore, dedncting the sales of the Bay State Company, to avoid 
duplication, it is found that the four distributing Bay State Companies 
sold 1,385,524,637 cubic feet of gas the past year, compared with 
1,479,369,539 cubic feet the previous year, and 1,529,497,085 feet for the 
year ending June 30, 1893, and that these same Companies had 47,831 
meters, June 30, 1895, compared with 46,863, June 30, 1894, and 46,734, 
June 30, 1893. 


Mr. F. P. McGREGOR has been appointed Collector of the Dedham 
and Hyde Park (Mass.) Gas Company,vice Mr. F. E. Langley, who has 
taken up another branch of business. 





Mr. C. L. GeROULD, Superintendent of the American Gas Com- 
pany’s plant at Mount Vernon, N. Y., is canvassing the district of Pel- 
hamville with a view, should the residents respond in anything like 
fair numbers, of piping the village for a gas supply. 





AT a meeting of the Board uf Trustees, of Seneca Falls, N. Y., the 
matter of street lighting was discussed. The proceedings were opened 
by Trustee Burke, who reported that the Committee on Street Lighting 
had interviewed a representative of the Electric Light and Power Com- 
pany, and had been assured that the corporation would provide a ser- 
vice of 77 arc lamps, each of 2,000 standard candle power, 26 nights 
each month, until 1 a.M., between the months of May and November, 
and for the remainder of the year, until midnight, at the old rate of $60 
per arc per year. The matter was discussed at some length, an interest- 
ing part therein being the part contributed by Mr. Stowell, who thought 
that the Seneca Falls Gas Company could light the streets better by gas 
than they had been lighted by electricity. The matter will be disposed 
of at a meeting to be held October 7th. 





Messrs. HARDESTY and Sawyer, said to be from Buffalo, N.Y., have 
applied to the authorities of Nyack, N. Y., for the right to operate a 
gas works in that place. Mr. A. M. Voorhees, President of the Nyack 
Gas Light and Fuel Company, would like to know something or much 
about either of the parties named, and he can be communicated with by 
addressing him at Nyack. 





Tue City Solicitor of Malden, Mass., has been instructed to sue the 
Malden and Melrose Gas Company for damages caused to sewers on 
Gould avenue, High street and Judson square, through an explosion of 


gas. The city claims that the injury occasioned represents a loss of 
$4,000. 





Tue Attleboro (Mass.) Gas Company has engaged new office quarters 
in the Wamsutta Block. 





THE Joliet (Ills.) Gas Light Company has determined to reduce its 
selling rate to $1.25 per 1,000 cubic feet. The Company’s plant will be 
overhauled, and it is quite likely that the main system will be added to. 
If we mistake not, the controlling spirit in the Joliet Company is Mr. 
Copley, whose management of the works at Aurora, Ills., has been sig- 
nally successful. 











On motion of Mr. Moore, of the Borough Council of Tyrone, Pa., a 
committee has been appointed to inquire into the likely cost of purchas- 
ing the plants of the Tyrone Gas and Water Company, with a view to 
determining whether such purchase would be advantageous to the resi- 
dents. 





Tar Bridgeport (Conn.) Gas Machine Company has been incorporat- 
ed. Its purpose is to manufacture and sell the apparatus known as the 
Tallmadge gas machine. 





Mr. C. H. DunBar has resumed his duties as Superintendent of the 
American Gas Company’s plant at Elgin, Ills., which duties were tem- 
porarily interrupted because of a vacation granted him by his employ- 
ers. He elected to take a trip abroad, during the course of which he 
experienced nothing other than satisfaction. 





Tue Northwestern Gas Company’s notification that on and after No- 
vember 1st the gas rate would be increased to 30 cents per 1,000 cubic 
feet, less 3 cents per 1,000 cubic feet for prompt payment, has caused a 
good deal of grumbling amongst the Ohioans that it serves. 





Tue Gas World says that the Neuhausen Aluminum Company pro- 
tests that it has not sent out any carbide of calcium which produces so 
small a yield of acetylene as 3,474 cubic feet per ton; that its lowest 
turn out is 8,953 cubic feet ; and that its general run is from 8,953 to 
10,743 cubic feet per ton. The Company admits, however, that on the 
experimental scale the poor results alleged may have been obtained, 
since there are still some inferior lumps ; but on the large scale it claims 
that the higher figures are correct. It asserts that the general use of 
acetylene for carbureting would cause too heavy a demand to be met by 
the water power at present available, and that at its best it cannot com - 
pete with gas burned through Welsbach lamps. 








Opposing Lima Crude Oil. 
a cee 
That the movement to cause Lima crude to be a good delivery on the 
New York Exchanges met with sturdy opposition from some of the 
Pittsburgh oil producers and refiners is shown by the following action 
taken by the latter : 


‘‘ Whereas, We have learned of a contemplated or proposed change 
of Rule 35 by the Produce Exchange of New York:City, by which oil 
produced from Lima Crude will be made a good delivery for general 
sale of oil produced from oil of the United States ; therefore, be it 

‘* Resolved, That we earnestly remonstrate against such contemplated 
change being made, for the following reasons : 

‘1. The contemplated change can only be desired by some one desir- 
ing to deliver an inferior article on a contract calling for a superior. 

‘*2. If the oil produced to be delivered under a change in the rules is 
in fact of equal quality of the article contracted for, why can it not be 
sold as a product of ‘ Lima’ and so expressed in the contract ? 

“3. We assert it is not and cannot be made of equal quality as oil 
produced from what is known as ‘ Pennsylvania oil.’ 

‘*4,. A strong reason against the change of the rule is that it can be 
made to appear as good as when first refined, but it deteriorates with 
age and becomes offensive in odor. This can be established by over- 
whel ming proof. 

‘*5. The product of Lima oil has been on the market for a sufficient 
length of time to establish a character of its own, and that not being 
satisfactory to its holders, they now attempt, through your honorable 
body, to give it a standing and character to which it is not fairly and 
honestly entitled, and which it never could have attained in the com- 
mercial world on its merits, by stamping it with your approval, the 
holders well knowing that this can only be done by reason of your 
want of practical knowledge of, or indifference of, the question in- 
volved. 

‘*§. As this action on your part would be fraught with far reaching 


and unfair disastrous results to thousands of people engaged in a legit- 
imate business now hampered and still further threatened by the same 
power that seeks your assistance in this further act of injustice, we 
most urgently and respectfully urge upon your honorable body that 
you refuse to be a party to this further outrage and injustice. But the 
resulting injustice and loss to the producers and refiners would be 
small indeed compared with the inestimable loss and outrage upon the 
millions of consumers throughout the world. 

‘“7, It is a well established fact in the commercial world that there 
are different grades of wheat, iron, coal and other staple articles, and 
this indifference exists probably to a greater degree in oil than in any 
other staple article, and this proposed action of your body would be 
nothing more nor less than an attempt to establish a flat price for an 
inferior article.” : 
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MICA GOODS. 


The Mica Mfg. Co., New York City........sseccccseeevees SOO 
BURNERS, 

C. A. Gefrorer, Phila., Pa............ enccegeeesoocsons vee. OBB 
George Bray & Co., Leeds, England...... wacdacesene coeee SAl 
LAVA GAS TIPS. 

D. M. Steward Mfg. Co., Chattanooga, Tenn............, 589 
GAS TUBING. 

New York Gas Tubing Co.. New York City............... S4u 
STREET LAMPS, 

J. G. Miner, Morrisania, New York CIEY..eeeeceereeee ee. 555 
Bartlett Lamp Mfg. Co., New York City........ piesa: 555 


PURIFYING MATERIALS. 
Connelly Iron Sponge and Governor Co., New York City 551 


Greenpoint Chemical Works, Brooklyn, N. Y............ 551 

Henry W. Douglas, Ann Arbor, Mich..... op receccoeseseces 551 

Read, Holliday & Sons, Ltd., New York City............. 539 
EXHAUSTERS,. 

The P. H. & F. M. Roots Co., Connersville, Ind,... .. ... 548 

Isbell-Porter Company, New York City ................. 558 

Wilbraham Baker Blower Co., Philadelphia, Pa........ . 551 


Connelly Iron Sponge and Governor Co., New York City 55: 


VALVES. 
Ludlow Valve Manufacturing Co., Troy, N.Y............ 550 
Chapman Valve Manufacturing Co., Boston, Mass....... 550 
BE Dy Wee & Co... PR Pikcicccceccescvccsccsccscsvites 558 
Continental Iron Works, Brooklyn, N. Y...............065 558 
The P. H. & F. M. Roots Co., Connersville, Ind........... 548 
ishelh- Punter Oo., Wow Tork Clay iiss cccecccccsccscccceses 558 


The Western Gas Construction Co., Fort Wayne, Ind.... 550 
ELECTRICAL APPARATUS. 


Wm. Henry White, New York City.........sceesseeee-0-- 550 
GAS ENGINES. 

Otto Gas Engine Works, Phila., Pa ........ Gecccccoscoues 564 
The American Gas Engine Co., Phila., Pa............+.+. 5A2 

ENGINES AND BOILERS. te 
The Hazelton Boiler Company, New York City.......... 540 
W. G. & G, Greenfield, East Newark, N. J,............... 540 

PURIFIER SCREENS. 
John Cbak, Mow Week CRF oc vekcs sew cidivccciectetbsc 539 
GAS STOVES. 
American Meter Co., New York and Philadelphia....... 47 
The Goodwin Meter Co., Phila., Pa... ........scccceeenes w 562 
George M. Clark & Co., Chicago, Tlls..........e.eeeseeees 545 
Maryland Meter and Manufacturing Co., Baltimore, Md.. 562 
William M. Crane & Co., New York City................. 545 
Keystone Meter Co., Royersford, Pa...............-..00e+ 562 
A. Weiskittel & Son, Baltimore, Md........ dhicktadd the 544 
The Wolff Gas Radiator Mfg. Co., New York City....... 543 
Welker Bie. Oo., PRB, PB. ccccccccicccccccccocveccvccce’ 540 
CHINA GAS KILNS. 

DP. ic Peg as 6sin6ds cai nian genceschsvesins 560 
William M. Crane & Co., New York City................. 545 
COIN WRAPPERS, 

Alvord & Co., Detroit, Mich........ bevesdcicustvensetensse 380 


GASHOLDER PAINT. 
The Government Waterproof Paint Co., Boston, Mass.... 550 


New York Marine Paint Co., Poughkeepsie, N.Y......... 550 
GASHOLDER TANKS. 
I. P. Waiter, Browbiges BoD icedesctiscsccccccccvccccsss 555 
GASHOLDERS. 
Bartlett, Hayward & Co., Baltimore, Md......... ....... 557 
Continental Iron Works, Brooklyn, N. Y............+ o... OR 
Deily & Fowler, Philadelphia, Pa.................ee00-05 560 
Davis & Farnum Mfg. Co.,Waltham, Mass................ 556 
Kerr Murray Mfg. Co., Fort Wayne, Ind.................. 556 
Stacey Mfg. Co., Cincinnati, Obio. ..........6..-ceeeeeees 559 
R. D. Wood & Co., Philadelphia, Pa...... oc cerecsgabecees 558 
PATENTS. 
H. B. Willson & Co., Washington, D. C,..........000000-5 540 











DIVIDEND NOTICE. 








OFFICE OF THE UNITED Gas IMPROVEMENT Co., } 
8138 Drexe. BuriLpina, Pxia., Sept. 26, 1895. 5 


The Directors have this day declared a quarterly dividend 
of 2 per cent. ($1 per share), payable on Oct, 15, 1805, to 
stockholders of record at the close of business Sept. 30. 
Checks will be mailed. EDWARD C. LEE, Treas. 


WANTED, 


Position as Supt. or Assistant Supt. of 
Medium Sized Gas Works, 
By a young man with the necessary experience, push, etc 


Best references. 
1060-1 





Address ‘ W. T.,”’ care this Journal. 








| Utilize Your Cas Liquor. 


WANTED, xo exrpa ranor on 


| 
A Man to Take Charge of a Small Coal ta — 
Gas Works. 


Good position for an all-around man not afraid of work. | 
1060-1 Address “M..” care this Journal. | 









Cet Our Prices on 


Position Desired 


By a man 2) years of age, who has had considerable experi- 


ence in the Coal and Water Gas businegs. Can take meters, | Mica Chimeys 


make connections, set meters, lay mains, put in services For Welsbach Lights, 





and stoves, and do any kind of work about a gas works AND ON 
Best of references. Address “ 
1059-4 “B, R. D.,” care this Journal. Mica 
a 
POSITION WANTED. -o20Pies: 
As Supt. or Manager of a Gas Works or The MIGA Me: 60 
Gas and Electric Light Works. 9 ss - "3 
Fifteen years’ experience as Manager of Gas Works and six | Micasmiths, 


years Gas and Electric Light Works. Good reasons for wish- | 
ing to change present employment. 
1043-tf Address “‘ Y. B.,"’ care this Journal. 


WANTED, 


By a man who has had a round experience in the manufac- 
ture and sale of gas, 


88 Fulton Street, - - New York City. 


Read, Holliday & Sons, Ltd. 
No. 7 Platt St., N. Y. City. 
Sect ereaee| ne ore 
1082-tf B.,” care this Journal. | OXI D E O F | RO N 
Gas Works For Sale | 


It is desired to sell a Gas Works situated in Michigan. Will 














For Gas Purification. 


| Analysis, Samples and Particulars on Applica- 
tion. 


PRESSURE GAUGE 


For Continuous Records of 


Street Gas Pressure. 


Simple in Construction, 
Accurate in Operation, 
Low in Price, 
Fully Guaranteed. 


Send for Circulars. 


Tue BRISTOL CO. 


Waterbury, Conn. 
Received Medal at World's Columbian Exposition. 


be sold cheap, as present owner is compelled to remove to 





BRISTOL'S 
RECORDING 


another State. Address 


1060-3 “OW NER,” care this Journal. 


WANTED, 
About 50 Lamp Posts of a Like Pattern 


about 12 ft. 6 in. long, the top end for the reception of the 
lamp frame to measure 5 in. long, 2% in. diameter at the | 
top and 2% in. diameter at the bottom. State price deliv- 
ered in Milwaukee. Address at once, 
THE MILWAUKEE GAS LIGHT CO., 
Milwaukee, Wis. 


FOR SALE, 


Two 10-in. Smith & Sayre Exhausters. | 
One Condenser. One Washer. Special Trays for iron Sponge or Oxide of iron. 
Four Purifying Boxes, 10 ft. by 16 ft., with CHURCH’S TRAYS a Specialty. 


10-inch Connections. Reversible, Strongest. Most Durable. Most Easily Repaired. 


SPRINGFIELD GAS LIGHT CO.. Ais , 
WAS 


Springfield, Mass. 
ray iF 
or 

















1060-2 




















1060-4t 





Patent Lava Gas Tips. 








_o , 
UNIFORMITY | So es N 
GUARANTEED. | w\) 
ALL SIZES | i oo NAA 
AND SHAPES. | 


306-310 Eleventh Avenue, New York. 


We also make the Cheapest and Strongest 
REVERSIBLE BULTED TRAYS IN THE MARKET 
Send for Circulars. 





STEWARD MFG. CO., 


CHATTANOCCA. TENN. 


Red Cedar 
@=TANKS.. 


D. M. 











C finders and Caissons = 16 Murray St., New York. 
os PINE or CYPRESS. Any size. ee 
WILLIAMS MFG. CO., Kalamazoo, Mich. 321 Vine St., Phila. — 
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Peerless Patent G. W. HUNT GOMPANY. 
Improved Gas Bag 











COKE CARS for Gas Works, 
TIP CARS for Carrying Ashes, 
CHARGING CARS for Bringing Coal 
from the Storage Bins to Boiler 
Room and Retort Houses. 


INDUSTRIAL RAILWAYS 


Specially designed for handling material 
in and around 


THE HUNT TIP CAR. Gas Works, Coal Yards, Factories, Etc., Etc. 
45 BROADWAY, - ~ NEW YORK. — 


if You Want the Best GAS-TIGHT Tubing, 


BUY OF THE 


NEW YORK GAS TUBING CO. 


334 & 336 East 23d St., N. Y. 


GUARANTEED NOT TO STIFFEN. Makers of All Kinds of Flexible athe on 
lapped joints, which adds greatly to their strength. —— - 


era a: THE HAZELTON OR PORCUPINE 
8: =, WATER TUBE BOILER. 


2.65 “ -. oe 
m « The Best Boiler in the World, and the Cheapest per Square Foot 
} of smical Producti 


Unequaled for the Economical Production of Very Dry Steam. 


WE GIVE Liberal Capacity, Highest Efficiency, Absolute Safety and 
Thorough Workmanship. 
WE SOLICIT the Critical Examination of the Mechanical Profession 
and the Steam-Using Public, and Your Trade. 


Send for Catalogue and Reports of Tests. 


The HAZELTON BOILER GOMPANY, 


Sole Proprietors and Manufacturers, 


Teles “ido ath Se, New York” GEN'| Office, TIGE. 13th St., N.Y, U.S. A. 
GREENFIELD 


Steam Engine Works. 


Established 1874. 
MANUFACTURERS OF 


Greenfield Stationary, Portable and Yacht 
ENGINES AND BOILERS. 


Also Horizontal, Automatic and Variable Cut-off Engines. 























ing CS Se a bag, A our patent improvement is designed to 


when the bay has been Se to peck the main, 
and when pumping should be stopped. ur Bags are 
made of a rubber stock especially pre’ pared to admit of at 























The Peerless RubberMfg. Co, 


16 Warren St., N. Y. City. 


TRIUMPH REGENERATIVE GAS HEATER 


Wilder’s Patents, Nov. 15 & 22, 1892. 


























Sizes from 3 to 75 Horse Power. 
Also Vertical and Horizontal and Marine Boilers. 
Steam Pumps and Adams’ Crate Bars. 
freedoni m smoke and smell. Radiates heat to the | 


ew WG 8G. GREENFIELD, -_- EAST NEWARK, WJ. 
Liakicnectan yotewcens HY EB AETREND, 








Heats both air and gas before combustion. Gives high 
flame temperature and maximum economy, with entire 





cor wet regulon pe panei: < Agash vt § SOLE IMPORTER OF THE CELEBRATED 
a free is still costly and extravagant if it burns gas | 
astef The Triumph H 
a tp iples, po sthergeomes Pag a eee ao = German (Stettin- Didier) Clay Gas Retorts, 


4 < ‘ 
ar te for descriptive circulars and order sample Heater. | . BLOCKS, TILES, FIREBRICKS, FIRE CEMENT, pate 


“Anchor” & “Eagle” Brand Po emen Smet zie Ae rave 
WILDER MFG. CO., 816-822 Cherry St, Phila, te eet a een ev Tere | ptr aMiaeaen 4, Seretionese wie 














T'S tebrated SHANER GAS COAL 


Is Mined and Shipped from the 
Best Gas Coal Basin in Pennsylvania. 


SHANER COAL CO., - 1326 Chestnut Street, Philadelphia. 








CORRESPONDENCE SOLICITED. 
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GAS ENGINEERING COMPANY, 


INCORPORATED, 
a Conestoga Building, PITTSBURGH, PA. 








MANUFACTURERS OF 





Gas Works Machinery of all kinds, ihark aka nd 


PATENTEE AND OWNER OF 


PITTSBURGH WASHER-SCRUBBER, 


SOLE AGENT FOR 
FELDMANN AMMONIA MACHINE, 
For producing Sulphate, Aqua, Chloride 








and Concentrated Liquors. 


The Erection of Bi-Product Coke Ovens 
a Specialty. 


Faux System of Recuperative Benches, "%\ 


JAS. GARONER, JR. 
SOLE CONSTRUCTOR AND BUILDER. 


AMMONIA MACHINE, NEW SYSTEM HYDRAULIC MAIN. SCRUBBER. 


THOS. N. MORDU E, 


Cannel Coal Merchant, 
NWo. 1 Broadway, - - * New Yore City. 


Exclusive Shipper of the following celebrated 


GENUINE KENTUCKY CANNELS. 
BREGKEN RIDGE. The richest Cannel in the world; will yield 15,200 cubic feet of 46.20 candle gas per ton of Cannel. 
0. K. BOGHEAD. wi yiela 16,504 cubic feet of 38.15 candle gas per ton of Cannel. 


BIRDSEYE. wil siela 14,132 cubic feet of 36.55 candle gas per ton of Cannel. 


ALL PRODUCE EXCELLENT COKE. 


Shipments in sealed box cars direct from the mines to any required station in the United States or Canada. Cargo Shipments from Newport 
News or Norfolk, Va. Correspondence Solicited. 


BRAY’S PATENT “ENAMELED” GAS BURNERS. 


Bray’s ‘‘Special” and ‘‘Adjustable’’ Burners 









































Are the Cheapest, Most Economical and Most Durable in existence, and will, at 
their REDUCED PRICE, save their cost in gas alone in forty hours’ use. 





Union Jet. Slit Union. Batswing: Adjustable. 


Made with Inside Screw to Suit American Fittings. 


The ‘*Specials’’ are made to Suit Low and High Pressures. The ‘‘Adjustables ”’ 
consist of two Burners screwed together, the size of which can be arranged 
to suit any Pressure and Consumption. For full description see Catalogue. 


See that ““Bray’s Special’ of ‘‘ Bray’s Adjustable ”’ is stamped on each kind of Burner. 
ACETYLENE AND RICH OIL. GASES.—We now make Burners suitable for use with these Gases, 
TO BE HAD OF FACTORS THROUCHOUT THE STATES. 
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we. W. coopwin, Prest. O. N. GULDLIN, V.-Prest. & Treas. H. B. GOODWIN, Sec. ERNEST F. LLOYD, Asst. See 


THE AMERIGAN GAS ENGINE GO., 


MANUFACTURERS OP 


The Double-Acting Gas Engine, 


Under the Patents of Griffin, and Diek, Kerr & Co., of London and Kilmarnock. 































RK 


Single Cylinder. 


{mpulse Every Revolu- 
tion. 


(Two Strokes.) 
15 to 500 Horse Power. 


For General Work and 


Isolated Electric Plants. 


Tandem 
Cylinder. 
Impulse 
Every 
Stroke. 

100 to 1,000 
Horse Power. 


For Central 
Stations and 
all work 
requiring 
extreme 


steadiness. 


ESSENTIAL PRINCIPLE.—An impulse at each end of piston; using half force to each impulse; doubling 
the steadiness; reducing the wear on moving parts, and weight for given power. *CONSTRUCTION.—The piston 
rod works through stuffing box in front end of cylinder, and connecting rod is carried in a cross-head working in a 
slide in frame, as in ordinary steam engine practice. All valves are of the poppet type, operated by cams on a single 
cam-shaft, giving positive movement to every working part. Tube or electric ignition. RESULT.—An engine of 
extreme simplicity and steadiness of action, the even wear on the cylinder and all working parts assuring increased 
economy, long life, and minimum cost in repairs. RECORD.—Successful and constant use in Great Britain for 


the past eight years, Address w W. GOODWIN, President, Lock Box 718, Philadelphia, Pa., or | 
THE WESTERN GAS CONSTRUCTION CO. Blirs. & Gen, Agts., Fort Wavne tna. 
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The Improved 


Welsbach Light. 








No. 3! Burner, with Nos, 10 and 43 Shades. 
Made by the 


Welsbach Licht Company, 
Gloucester City, N. J. 


Sole Manufacturers for the United States. 





No. 3! Burner, with No. 74 Shade. 








The WOLFF Gas Radiator. 


The Most Ornamental and Economical Gas Heater in the World. 


The WOLFF Cas Radiators are no Longer an Experiment. 











Heating with gas as a fuel instead of wood or coal was made practicable only 
four years ago, when the first WOLFF Gas Radiator was made. Since that time 
we have supplied Gas Radiators to heat all kinds of Rooms, Halls, Stores, Churches, 
Theaters, etc.; they are used in Bed Chambers, Sick Rooms, and wherever heat is 
required. And, because of their great success, several imitation Gas Radiators 
are offered, ‘‘said to be as good as Wolff’s;” but none of them are as good. The 

LA 2 WOLFF Radiator gives more and better quality of heat, at less cost, than any gas 
LY iv oS S Y= heater in the market. 


In our Trilby Heater we again offer something mew, novel and ggod, as well as beautiful and 
pleasing to the eye. Most Stoves, Heaters and Radiators in use heat the tep of the room, leaving the 
floor cold (hence keep the head warm and the feet cold). Our Trilby Heater warms the floor first; 
then the heat rises gradually, warming the whole room comfortably, cold air being drawn in from the 
bottom (passing between the heated radiating flues) and thoroughly warmed before passing out at the 
top, while the gas, mixed with air, is burned in our “* Patent Incandescent Iron Fires Burners,” which 
greatly intensifies the heat, causing an extra amount of heat to 
be radiated, or thrown off onto the floor, while the products of 
combustion are carried up through radiating iron flues to the top 
of the Trilby Heater, and downwards and out through opening to 
flue or chimney pipe connection, making a current or outlet for 
burnt gas or impure air, thus causing perfect ventilation in the 
room. 

The Trilby uses less gas and gives more and better heat than 
any other Gas Radiator in the market. 





MANUFACTURED BY 


* == THE WOLFF GAS RADIATOR 
dees belchcaos saa Gelaccieieiaie saesinn:: . REC Oa.” 


Deep. The Trilby Heaters are furnished in Bho, Copper-Bronze 


and Nickel Plate. Office, 164 Franklin St., New York. 











American Gas Light Journal. Sept. 30, 1895 








These Gas Radiators are no experiment. 





These are the Handsomest, Best Finished 


! Th ~b ht out .last Seas 
and Most Powerful Gas Heaters in ey were~brougnt out | las on 


and an immense number sold, and 


the World. They give the greatest every “one gave perfect satisfac- 


amount of Heat for the quantity tion, This Season they are 
better than ever and right up 
of Gas consumed, therefore 
: to date in every respect. 


THEY ARE NOT OLD- 
TIME GOODS. 


being the most economical 










Gas Heaters to use. 
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The Patent 
Lighter Cocks 
used on these 
Radiators, which 
have also been im- 
proved for this Sea- 
son, are the finest Cocks 
ever put on a Gas Stove. 
We manufacture all these 
Cocks ourselves out of the 
best Brass and by skilled labor, 
and they are not like the com- 
mon Cocks now used on Gas Stoves, 
and bought from the man who 
makes them the cheapest. 


BALTIMORE, MD. 


We also have 


AAR NS 


COs 


something new 
in the way- of a 

Square Gas Heater, 
which is the hand- 


somest Stove of the kind 


















THE BEST IN THE WORLD. 


Made with 4, 6, 8 and 12 
Tubes, and finished in 
either Nickel or 
Bronze. 













on the market. Send us 
an order for Samples and be 
convinced that the “FIRE KINGS” 
lead all others. Have you got 
our New Catalogue? If not, write 
for one at once. ——.——iim 


A. WEISKITTEL ¢ SON 
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JEWEL GAS STOVES 


For 1895 


ARE MODERN 


AND 


UP TO DATE. 


eee eeeeeneee 











% Two New Laundry Stoves. * 
* Six New Square Junior Stoves. ¥* 


teeeeeeeenee 


WRITE FOR 1895 CATALOG. 











56 Cooking Appliances. 
a NE Not a Padded Book. 


GEORGE M. CLARK & COMPANY, Makers, CHICAGO. 


Eastern Agency, 152 & 154 West 23d 8t., N. Y. City. 


WILLIAM M. CRANE & CO. 


Office, 838 Broadway; Factory, 428 & 430 W. 14th St., NEW YORK CITY. 


We Carry the Most 
Complete Line of 












Tailor Stoves, 
Soldering Furnaces, 





Gas Appliances in the ‘ Griddles, 
Country. : Waffle Stoves, 
Gas Fires, Gas Logs, S Hot Plates, 
Fire Place Heaters, Gas Kilns, etc., etc. 
Ranges, Broilers, A New Line of 
Laundry Stoves, Radiators. 


“VULCAN” GAS FIRES. 


Finished in Antique Brass. 


A PERFECT IMITATION OF A COAL FIRE. MADE IN.FOUR STYLES. 


i 
Semd for Com plete Description. 
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CHAS, M. JARVIS, Prest. & Chief Engineer. BURR K. FIELD, Vice-President. FRANK L. WILCOX, Treasurer. GEO. H. SAGE, Secretary, 


BERLIN IRON BRIDGE CO. 
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The above illustration is taken direct from a photograph, and shows the construction of an Iron Truss Roof designed and built by us for the 
Providence Gas Light Company, at Providence, R. I. The building is 40 ft. in width by 100 ft. in length, the side walls being of brick 
and the roof being entirely of iron—that is, iron trusses and iron purlins covered with corrugated iron. The building 
is ventilated by our Improved Ventilator, extending the full length of the roof, with side shutters opened and 
closed by cords from the floor. No woodwork is used in any way about the construction of the building. 





Write for Illustrated Catalogue. 





Office and Works, No. 6 Kailroad Avenue, East Berlin, Conn. 








| 


Avex. C. HumPuHRers, M.E., ARTHUR G. GLASGOW, M.E., 
MANHATTAN LIFE BUILDING, CABLE ADDRESS, 9 vicroria ST., 
(64 Broapway,) LONDON & NEW YORK, LONDON, 8. W., 
NEW YORK. “ HUMGLAS."* ENGLAND. 


HUMPHREYS € GLASGOW, 


CONTRACTING AND CONSULTING 


GAS ENGINEERS. 





WATER GAS PLANT A SPECIALTY. 
GAS PROPERTIES EXAMINED AND VALUED. 
ADVICE AS TO IMPROVEMENT OF GAS PROPERTIES AND MANAGEMENT. 


THE MANAGEMENT OF SMALL GAS WORKS. 


nay OC. J. BR. HUMPHREY s. 
Frice $1. 


A. M. CALLENDER & CO:. No 82 Pine Street New York 
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(Copyrighted, 1894, by the AMERICAN METER Co.) 


AMERICAN METER CO. 


ESTABLISHED 1834. INCORPORATED 1863. 
NEW YORK AND PHILADELPHIA, 
CHICAGO, ST LOUIS, 
SAN FRANCISCO. 
































PUBLIC LIGHTING TABLE. 

















OCTOBER, 1895. 


Table No, 2. 
Table No. 1. | NEW YORK 
FOLLOWING THE CITY. 
MOON. ALL NieHT 
LIGHTING. 


| 


| Light. | Extinguish.) Light. 4 


j 
ae 
1| 3.40 am! 5.00 AM 
2INoL. |NoL. || 
3\No L.eu|No L. 
4INo I. |No L. 

600 pm 7.10 PM 

| 6.00 7.40 

| 6.00 | 8.10 

| 6.00 | 850 
9) 6.00 | 9.50 

| 6.00 10.50 

| 6.00 LQ 12.00 Am 

6.00 1.20 
50 | 2.30 
50 
50 
.50 
50 NM) 

i 5.50 

' 5.50 

5.40 

| 5.40 

2} 7.10 

8.20 

9.20 ¢ 
25'10.20 FQ 5. 5.00 | 
3) 11.30 5. | 5.00 | 
12.30 am! 5.5 || 5.00 | 

3; 1.30 5.5 | 5.00 | 


Day or WEEK. 


P.M. | A.M. 
.30 | 5.00 
.30 | 5.00 
.30 | 5.00 
30 | 5.00 
.30 | 5.00 
30 | 5.00 
30 15.00 
20 | 5.10 
20 | 5.10 
20 | 

20 | 5. 

20 
20 
20 
10 
10 
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Tue. 129 
Wed. |30 
Thu. |31, 


2.30 
3.30 
4.30 


|) 4.45 
|) 4.45 | 
|| 4.45 


OH Sr Or Ot St Or Or St Or Or Or Or Or Ot Ot Gr Or Ore 


TOTAL HOURS LIGHTING 
DURING 1895 


+ 





By Table 


January ... 


February. 
March.... 


April..... 


No. i. | By Table No. 2. 


Hrs. Min. 


Hrs. Min. 


. 237.00 | January. ...423.20 
.-196.40 | February. ..355.25 


. 195.50 
.. 165.30 


. 153.40 


August ... 
September 
October... 
November. 
December. 


Total, yr.. 


138.20 
146 30 
152.50 


280.25 


..165.10 | September. .321.15 
.186.10 | October .. ..374.30 
. 204.10 | November ..401.40 
. 219.30 | December. . 433.45 





2161.20 | Total, yr...3987.45 








ee 
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P. H. & F. M. ROOTS Co., 


Connersville, Ind. 
KR fee 


GAS EXHAUSTERS. BYE-PASS VALVES. 




























AUTOMATIC GAS GOVERNORS. 





GAS VALVES. PIPE FITTINGS. 

















Latest 
Improved 





th 

















Write for Illustrated Catalogue. 
Estimates submitted on application. 


P. H. & F. M: ROOTS aii 


Connersville, Indiana. 


COOKE & OO., Selling Agts., 163-165 Washington St, N.Y. City. 
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THE UNITED 
GAS IMPROVEMENT CO., 


DREXEL BUILDING, PHILA., PA. 































Inquiries from any part of the United States 
should be addressed to the Philadelphia Office. 


oP > 











Standard ‘* Double Superheater” Lowe Apparatus, designed for the use of Naphtha, Crude Oil, or **Distillates.” 





BUILDERS, LESSEES AND PURCHASERS OF GAS WORKS. 


Water Gas Plants, either independent or auxiliary to Coal Gas Works, erected to 
meet any conditions. Apparatus designed to use any grade of Oil, 
and Anthracite Coal, or Gas House or Oven Coke. 








PAMPHLETS, PLANS AND ESTIMATES FURNISHED UPON APPLICATION. 
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THE WESTERN 
GAS CONSTRUCTION CO., 


ENGINEERS and BUILDERS, 
FORT WAYNE, INDIANA. 


IMPROVED LOWE WATER GAS APPARATUS. 


Special No. | Setting, for Small Works. 
Saiareemtns, Se ae 
Dou ble Su perheater Setting. Separate Carbureter and Superheater. 


having a Vaporizing 


Improved Double Superheater Setting, Gren Te 


of the Carbureter (Patented Nov. 3th, 1894). This ImproveD SETTING can be applied to 
the ordinary Settings now in use, 











AL settings (except No. 1) are built with or without our Ball Valve Connection for “up and down runs.” Our Apparatus will use any 
grades of Oilg or Naphthas, Gas House or Oven Coke, and Anthracite Coal. Results guaranteed. 


GENERAL GAS WORKS CONSTRUCTION. 


Purifiers. Eolders, Coal Gas Benches, Hub and Flange Valves, Street Main Specials, Condensers, Scrubbers, Ete 
New York Office, 32 Pine Street, WM. HENRY WHITE, Engr. 


= NEW YORK MARINE PAINT CO. 








LUDLOW VALVE MFG. 60., Successors to oy ae & HADDEN. 
MANUFACTURERS OF vt nae he 
VALVES, Fg Bie 2 %, 
Double and Single Gate, } in. to 72 in., outside and 
inside Screws. Indicator, etc., for Gas, ce EN OF 














Water, Steam, Oil and Ammonia. 


PA INT “" Holders 


And ‘all Ironwork about Gas Works. 
POU CHR BEPsinE, N. 


GASHOLDER PAINT. 


Use Only 


THE COVERNMENT WATERPROOF PAINT. 


Proof against Ammonia, and Absolutely Waterpreof. Send for Prices and Particulars. 


THE GOVERNMENT WATERPROOF PAINT CO. 104 High Street. Boston. Mass. 


CHAPMAN VALVE MANUFACTURING CO. 


SEND FOR CIRCULAR. 
SEND FOR CIRCULAR. 





MANUFACTURERS OF 


~ Valves and Gates for Gas, Ammonia, Water, Ec 


Aliso, Cate Fire Hydrants with and without Independen 
Nozzle Valve. All Work Cuaranteed. 
Works &Gen’l Office, indian Orchard, Mass, . Treasurer's Office, 72 Kilby & 112 Milk Sts., Boston Mass 


Chicago Office, 24 West Lake St. New York Office, 28 Platt St. 
St. Louis Office, L. Ms Rumsey Mig. Ce., 810 North Second St 


ALSO, 


Hydraulic Main Dip Regulators, Check Yalves, 
Foot Valves, Yard Wash and Fire tydrants. 


OFFICE AND WORKS: 
938 to 954 River St., & 67 to S3 Vali Av. 









TROY, NY. 
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NATIONAL GAS« WATER Go., 


218 La Salle Street, Chicago. 
Builder and OQperator ofr Gas Works. 


The Rew Soft Coal Carbureted Water Gas Apparatus. 


TESTED BY TWO YEARS’ PRACTICAL OPERATION, AND FULLY GUARANTEED. 














Plans and Hstimates Upon Application. 





IRWIN REW, President & Treasurer. N. A. McCLARY;, Secretary & Gen’l Manager. E. E. MORRELL, Engineer. 


CONNELLY IRON SPONGE AND GOVERNOR CO,, 


(Successors to CONNELLY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 


Saves money, saves labor, and is the most efficient purifying material ever offered as a 
66 9 ’ ) 
-IRON SPONGE substitute for lime. We guarantee a large saving, both in cost of material and labor 


| OVER FOUR HUNDRED NOW IN USE! NO WORKS COMPLETE WITHOUT IT! 
AUTOMATIC WILL PAY FOR ITSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTRIBUTION, 
GOVERNOR. REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 

IT IS THE ONLY RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 

















Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 
STEAM JET Compensator and Bye-Pass Valves in the most compact form possible. Occupies but 
little space; uses very little steam; saves formation of carbon in retorts; increases yield 

EXHAUSTER. 10 to 15 per cent. No works too small to use them profitably. 





Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR C0., No. 365 Canal St, New York. 


WILBRAHAM GAS EXHAUSTER|IRON MASS 


For Gas Purification. 


Acts immediately, and more efficiently 
than any other purifying agent 
now in use. 


Greenpoint Chemical Works. 


JOHN SCHRIEVER, Manager. 
Greenpoint Ave. & Newtown Oreek, Brocklyn N.Y 


DOUGLAS’ FERRIC OXIDE 


For Gas Purification 


Is a superior natural Hydrated Oxide of Iron. 
Will give a higher purification per bushel thar 
any other material. We ship the pure Oxide 
of Iron, containing no sawdust, thus effecting 
a saving in freight, leaving the consumer to 
furnish the diluent a a nominal cost. Itis n¢ 

used by the largest gas companies in the West 


WILBRAHAM BAKER BLOWER “COMPANY. Ju norman, in retreneo many wm, end pi 


PHILADELPHIA, PA. | H.W. Douglas (css¢cnpsn) Ann Arbor, Mich 
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woos PERKINS & CO,, esas 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES ACENTS FOR THE FOLLOWING 


Standard Gas Coals = Cannel. 
Ocean Mine Youghiogheny Gas Coal, 


From EHaltimore. 


Clinch Valley, ThackersLogan Gas Coals 


From Norfolk, Va. 


Old Kentucky Shale and 0. K. Boghead, 


From Kentucky, 














The Most Valuable, Enricher Now Obtainable. 
Second Only to the Celebrated Australian Shale. 


Cargo Shipments from New York, Philadelphia, Baltimore and Norfolk. 


Single carloads or more delivered at any required point in the United States or Canada. 


BERWIND-WHITE COAL MINING COMPANY'S 














Qcean Westmoreland Gas Coal.’ 


: STRIGTLY Pigm Grade. .... 

Offices : Carefully prepared. 

858 Broadway, New York. For Gas Making or 
Betz Building, Philadelphia. Heavy Steaming. 








These are Facts. 


BUTTS CANNEL 


possesses such BUTTS CANNEL THE MINE Is located in the heart of the 
NATURAL ADVANTAGES FOR GAS Goal Region, within 40 miles of Pittsburgh. 
that we are able to offer positive ie aah AILROADS. nes trae apnewetion 

aa Wy, with Penn. & Erie Rys., making favorable rates 


assurance of its ECONOMY as 
against OIL or other CANNELS 


FOR CAS ENRICHINC. 


Write us for Prices. 


The GOFF-KIRBY COAL €0. ° 


CLEVELAND, OHIO. 


wu VEIN. It averages nine feet thick of 


pure Cannel. 


THE YIELD. Thirty Candle Power Gas, 


5.75 Cubic feet per pound. 


BYE-PRODUGTS. Unexcelled Coke. 


More Tar than Pittsburgh Coal. High in Ammonia. 
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GAS ENRICHERS. 


GAB COALS. 





The Despard Gas Coal Co., 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


CoOoOK::E.. 


MINES, = Clarksburgh, Harrison Co., West Va. 
WHARVES, - - = Locust Point, Baltimore, Md. 
OFFICE, = - «= 44 South Street, Baltimore, Md 


ROUSSEL & HICKS, BANGS & HORTON 
71 Broudway, N. Y 60 Congress 8t., Boston. 


ENRICH YOUR GAS 
“Bear (REEK” (ANNEL 


Containing 
14,630 Cu. Ft. of 41-Candle Gas and 
995 Ibs. of good Coke per 


ton of 2,240 lbs. 


Log Mountain Coal, Coke & Timber Co., 


PINEVILLE, KY. 


MACFARLANE & CO., Louisville, Ky., Agts. for U.S. and Canada. 


HENRY G. SGHEEL, 


Tidewater Sales Agent and Shipper of High Grade W: = 
land Vein ee eeneny, and West Virginia 
Thoroughly Screened 


GAS COATS. 


Superior xg Gas Cannel, Connellsville and Mountain 
Coke, Clearfield and Cumberland Vein 
Steam and Smithing Coals. 


Room 176, Washington Building, No. 1 Broadway, N. Y. City. | 


KELLER ADJUSTABLE 
COKE CRUSHER. 


sate Simple, Durable. Will 
rush any Size Desired. 


Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co, 
Columbus, Ind. 
Be eae te So.icited. 


WILBUR H. TOWNSEND, 


SROKER AND DEALER IN 


mrt AGENTS, 























Naphthas, Gas and Fuel Oils and Crude | 


Petroleum for Gas Companies. 
Room 115. 29 Broadway, N.Y. City, 


> PEs 


PENN GAS COAL CO. 


OFFER THEIR 


Coal, Carefully Screened="< Prepared for Gas Purposes. 





"| Their property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on 


the Pennsylvania Railroad, and on the Youghiogheny River. 
Principal Office: 
Room 720, Reading Terminal Building, Phila., Pa. 


Points of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No. 1 (Lower Side); South Amboy, N. J. 














EpmunpD H. McCuLLouGa, Prest. Cuas. F. GODSHALL, Treas. H. C. Apams, Sec. 


THE WESTMORELAND GOAL 60. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





POINTS OF SHIPMENT: 
PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 





WATKINS SGENECA LAKE), N. Y. 





| Since the commencement of operations by this Company its well-known 
val has been largely used by the Gas Companies of New England and the 

| Middle States, and its character is established as having no superior in gas- 

giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South $d St , Phila., Pa. 





THE SUN OIL CO., 


OHIO CRUDE OIL, 


38 to 41 Degrees Gravity. 
‘Toledo, O., and Pittsbpureaeh, Pa. 











Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 





Correspondence Solicited. ~~ 





GAS OIL. 


26 Broadwav, New York City. 
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__ RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 








RETORTS AND FIRE BRICK. 





J,H, GAUTIER & COMPANY 


OORNEB OF 
GREENE AND ESSEX STREETS, 


JERSEY CITY, N. J. 


MANUFACTURERS OF 


Clay Gas Retorts, 
Gas House Tiles, 


Fire Bricks, Etc. Etc. 


Ground Clay, Fire Brick and 
Fire Sand in Barrels, 


H. Gautier, Prest. Cuas. E. Grecory, Vice-Prest. 
Davin R. Daty, Sec. & Treas., Gen'l Mangr. 


= 


Brooklyn Fire Brick Works, 


MANUFACTURERS OF 
CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 





LACLEDE FIRE BRICK MFG. CO., 


MANUPACTURERS OF 


Fire Brick, Gas Retorts, 


ST. LOUIS STANDARD SEWER PIPE. 
Blast Furnace and Cupola Linings, every description of Fire 
Clay Material, Fire Clay Flue Linings, Chimney Tops 
Dry Milled and Crude Fire Clays, ete. 

OFFICE AND DEPOT 
901, 903, and 905 Pine Street 


8T. LOUIS, MO. 





B. KREISCHER & SONS, 


OFFICE FOOT OF HOUSTON ST., E.3., N.Y. 


Gas Retorts, 


TILES, FIRE BRICK. 





Office, 88 Van Dyke St., Brooklys, N.Y 


AND EVERYTHING IN THE FIRE CLAY LINE. 





ADAM WEBER, Proprietor. 


Manhattan Fire Brick and Enameled 
Clay Retort Works, 


Works, Weber, | N. J. 
Office, 683 East 15th St., New York. 








Modern Recuperative 
Furnaces 


AND 


Standard Fire Brick and Gas Retorts. 












FIRE Brick : 





Cay ale 











Works, 
LOCKPORT STATION, PA. 


— ESTABLISHED 1864.— 


JAMES GARDNER, JR., 


Conestoga Bldg., Wood & Water Sis 
PITTSBURGH, PA, P. 0. Box 373. 


Successor to WILLIAM GARDNER &@ SON. 


Fire Glay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. S. 











HENRY MAURER & SON, 
(ESTABLISHED 1856.) Hs 
EXCELSIOR FIRE BRICK & CLAY 
RETORT. WORKS 
WORKS, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d St., N. Y 
Clay Gas Ketorts, 
BENCH SETTINGS, 
Fire Brick, Tiles, Etc. 
GEROULD'S IMPROVED RETORT CEMENT. 
a gee gtr a 
and thorough in its work. ae er 


PRICE LIST. 

In Casks, ot 200 at 5 cents per pound. 
In Kegs, 1€0 to 200 > 

In Kegs less than 100 “ 


Cc. LL. GBROULD & CO., 
N. 3d & Prospect AVs., Mt. Vernon, N.W¥- 


Western Agent, H. T. GEROULD, Centralia, Ills. 


“; + oe 


Parker-Russell 
Mining and Mfg. Go., 


CITY OFFICE, 
Mermod-Jaccard Building, St. Louis, Mo, 


PROPRIETORS OF THE 


DAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost en- 
tirely in the manufacture of 





Materials for Gas Companies 


We have studied and perfected three important points. 
Our retorts are made to stand changes of temperature, 
thestrongest heats of the furnace, and the abrasion of 
feeding and emptying. We construct 


Half and Full Depth Benches of Our Own Design, 


Containing 6, 8 or 9 Retorts. 





We have Greatly Improved our Recuperators. Coal on 
Coke can be used as Fuel in Furnaces. 





THOS. SMITH, Prest. Av@usT LAMBLA, Vice-Prest. 4 Supt 


BALTIMORE 


RETORT & FIRE BRICK CO, 


MANUFACTORY AT 


‘LOCUST POINT BALTIMORE MD. 





Clay Retorts, Blocks & Tiles 
FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Red and Buff Ornamental Tiles and Chim - 
mey Tops. Baker Oven Tiles 13 x 13x23 
and 10x10x2 


WALDO BROS., 88 WATER ST., BOSTON, MASS 
Sole Agents for New England States. 














and of Gas Cooking and Heating Appliances, 





Kine’s Treatise on Coal Cas. 


Standard text-book for the Engineers and Managers of Gas Works, and for all who are concerned or take an interest in the manufac- 
ure and distribution of Coal Gas, and in the utilization of the Secondary Products resulting therefrom; treating also of the Gas Engine 
“ . AM. CALLENDER & OO., 32 Pine Street, N. Y. City. 


In Three Volumes. Price per Vol., $10. 
Sold either by Volume or in Sets. 
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FRED. BREDEL, 6. E., 


PROP’R OF KLOENNE AND BREDEL PATENTS. 


Recuperative Furnaces, Purifying Machines, 





x (as Apparatts. x 





No. 118 Farwell Avenue, Milwaukee, Wis. 








GASHOLDER TANKS AND 
GAS WORKS MASONRY COMPLETE 


Plans prepared and Estimates furnished at short notice. 
J. P. WHITTIER, 


70 Rush St., Near Division Ave., Brooklyn, N. Y. 





The Cas Engineer’s 
Laboratorv Handbook. 


By JOHN HORNBY, F.L.0. 


Price, $2.50. 
A. M. CALLENDER & CO., 32 Pine Street N. Y. City 


FLEMMING’S 
GeneratorGasFurnac 














J. H. GAUTIER & CO., - Jersey City, N. J. 


Address as above, or D. D. FLEMMING, Jersey City, N.J. 





AMERICAN 


GAS LIGHT JOURNAL. 
$3.00 per Annum. 
A. M. CALLENDER @ CD. 


GREENOUGE’S 


“DIGEST OF GAS LAW” 


Frice, 325.00. 


This is a valuable and important work, a copy 
of which should be in the possession of every gas 
company in the country, whether large or small. 
As a book of reference it will be found invaluable. 
It is the only work of the kind which has ever 
been published in this country, and is most com 
plete. Handsomely bound, Orders may be sent ic 


Ae M. CALLENDER & CO., 33 Pine St., N.% 


+7 


The Miner Street Lamps, 
Jacob G. Miner, 


No. 823 Eagle Ave., New York, N. Y. 





PARSON 





32 Pine Street, N. ¥ 


RNAL 


STRONG. 


DURABLE. 


BINDER for the JOU 






LIGHT. 
SIMPLE 


CHEAP. 


HANDSOME. 


Price, $1. 





A.M. Callende 
& Co., 


32 Pine st., 
N. Y. City 


Bartlett Lamp Mfg. Company, 


MANUFACTURERS OF 





Globe Lamps, 


Stations, etc. 


LAMP POSTS 


A Specialty. 


Office and Salesroom, 


137 & 139 W. Broadway, New York City. 


Gas Companies and others intending to erect Lamp 








and Posts will do well to communicate with us. 





Farson’s Steam Blower, 


FOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZI 
OR OTHER WASTE MATERIAL. 


‘> TAR BURNER 


FOR UTILIZING OOAL TAR AS FUEL. 


PARSON’S AIR JET TUBE CLEANER, 


FOR CLEANING BOLUER TUBES. 


These devices are all first-class.. They will be sent to anv responsible party for trial. No 
unless satisfactory. Manufactured by the WATERTOWN STEAM BLO NY 


‘+H. €. PARSON, Supt.. 621 Broadway, N. Y. 


ER COMPANY 
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DAVIS & FARNUM MFG. CO. 


WAT TEAM, MASS. 


PRINCIPAL OFFICE AND WORKS, WALTHAM, MASS. BOSTON OFFICE, Room 18; Vulcan —e 8 Oliver Street. 






























Tubular, Pipe and Sinuous 
Friction 


- Conden sers 


of all Sizes. 


Single, Double and Triple- 
Lift 


Gasholders 


of any Capacity. 





i Iron Roof Frames 











Steel Tanks 
for Gasholders. 7 and Floors. 
PURIFYING BOXES, CENTER SEAL BENCH WORK, REVERSIBLE LIME 
OR VALVE CONNECTIONS. TRAYS. 








SELF-SEALING AND PRESSED STEEL MOUTHPIECE LIDS. 
Coke Barrows, Coal Wagons, and all Apparatus Requisite, for a Complete Gas Plant. 


—— ALS0 -—— 


GAS AND WATER PIPE, FLANGED PIPE, 
Sugar. House Work, and Special Castings of all Description. 


INCREASE YOUR PURIFYING CAPACITY 


BY THE USE fe THE 


“Crighton” Four- Box Center Seal Cap. 


Having recently perfected and patented a Five-way Center Seal Cap, we-are now in position to offer and 


recommend it to Gas Companies for increasing their purifying capacity at a moderate cost. 

With this Cap you can have all your Purifying Boxes in constant use, and where four boxes are in 
operation at one time, the capacity is increased one-third. 

Your present Center Seal can be used, and will only require a new Cap. Under ordinary circum- 
stances the change can be made in one day, and will not necessitate the disturbing of your connections. 

Now is the time to make the change, as the work can be done to good advantage during the 


season of your lightest output. 
For information and prices address _ 


KERR MURRAY MFG. CO.. 


Manufacturers of Gas Works Apparatus and Holders, 
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BARTLETT, HAYWARD & CO. 


BALTIMORE, MD. 






































Triple, Double & Single-Lift PURIFIERS. 
GASHOLDERS. 
* bia CONDENSERS. 
Iron Holder Tanks. 

, — Scrubbers. 














ROOF FRAMES. 


Bench Castings. 











Girders. 
OlL STORAGE TANKS. 











Boilers. 








hree Four-Lift Gasholders, each of 4,289,600 Cubic Feet Capacity, Erected in Chicago, 


The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 








MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Desigoned and Constructed. 


FIELDS ANALYSIS 


E"or the Year 1804. 


An Analysis of the Accounts of the Principal Gas Undertakings in England, Scotland, and Ireiand. Being the 
Twenty-fourth Year of Publication. Compiled and Arranged by 


JOHN W. FIELD Accountant to the Cas Lt. and Coke Co., London. 
Price, $5. For Sale by 


A. M. CALLENDER & CO., - No. 32 Pine Street, N. Y. City. 
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Millville, N. J. 
Poundries and Works: { Florence “ 
Camden, “ 


MANUFACTURERS OF 


CAST IRON PIPE: 


SOLE MAKERS OF 


THE MITCHELL SCRUBBER 


(PATENTED) 


PURIFIERS, CONDENSERS, SCRUBBERS. 


THE HOPPER AUTOMATIC GAS GOVERNOR. 
SENCH WORK. PLATE GIRDERS. 
IRON FLOORS AND ROOFS. 











R. D. WOOD & CO. 


400 Chestnut Street, PHILADELPHIA, PA. 


ENGINEERS, 
IRON FOUNDERS, 
MACHINISTS 


i BUILDERS OF 


GAS HOLDERS 


Single, Double and Triple Lifts, with or without Wrought Iron or Steel Tanks 
PEASE’S PATENT WIRE ROPE GUIDING FOR GAS HOLDERS 
“ CUTLER’S 


PATENT FREEZING PREVENTER 
FOR GAS HOLDER CUPS. 











THE TAYLOR REVOLVING BOTTOM GAS PRODUCER, 





+ HEAVY LOAM CASTINGS, DUNHAM SPECIALS, HY"RAULIC WORK 


LAMP POSTS, VALVES, ETC. 








ISBELL-PORTER CoO., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Maehinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 Broadway, New York Gity. —orFicts= Bridge & Ogden Sts., Newark, N. J. 











The Continental tron Works, 


THOMAS F. ROWLAND. President, 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 


BROOKLYN, N. Y. 


{TAKE EAST TENTH OR TWENTY-THIRD STREET FERRIES FROM N. Y. TO GREENPOINT. 





BUILDERS OF 


Gas Holders. 


Single and Multiple Section Gas Holders a Specialty. 


Wrought Iron Gas Holder Tanks. 
BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers 
Purifiers, Valyes, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or ‘“D” Retorts. 








ILLUMINATING GAS! 


Henry Disston’s Son’s Saw Works, Tacony, Pa. 


The Cheapest Gas Generating System in the World. 


Plans and Estimates Furnished. 


BURDETT LOOMIS, 





FUEL GAS! 


.THE LOOMIS PROCESS. 


Now in successful operation at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and 


Hartford, Conu., 


To Gas Companies. 


We make to order CAP BURNERS to burn any amount 
under a stated pressure. Send for samples. 


Also, SERVICE OLEANERS, DRIP PUMPS, and STREET 
MAIN PROVING APPARATUS. 


oOo. aA GEFROoOR ER, 
248 N. Sth 8t., Phila., Pa. 
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GAS WORKS APPARATUS AND CONSTRUCTION. GAS WORKS APPARATUS AND CONSTRUCTION. 
H. RANSHAW, Prest. & Mangr. T. H. Brecon, Asst. Mangr 
WILLIAM STACEY, Vice-Prest. R. J. TARVIN, Sec. & Treas. 


THE STACEY MANUFACTURING CO. 


Established 1851. 
Single, Double and Triple-Lift 


GASHOLDERS, 


Of any Capacity, with or without Wrought Iron or Steel 
Tanks. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benches, Roof Frames, 
OIL STORACE TANKS. 


Pressed Steel Mouthpiece Lids, Self- 
Sealing Mouthpiece Lids. 


j Cincinnati, Ohio. 


Siecus aaa Page's Sons, 


Sole Agents for 


The ‘Standard’? Washer-Serubber, 


The Walker Tar and Carbonic Acid Extractor, The Walker Sulphate and Ammonia Still, 
The Walker Self-Sealing Pressed Steel Mouthpiece Lids, 


The Berlin Center Valve. And Contractors for Ammoniacal Liquor. 
No. G9 Wall Street, New York City. 


GEORGE R. ROWLAND, H.C. SLANEY,  _ T. G. LANSDEN, 


ugha al Craiggie, (Crass Elzz.cri co ml ingen Comat singe 


| Estimates, Plans and Specifications for New Works (Coal 
Dra 8 and urn Too 
struction of new work rks ry ote mine bay } ab. 466 Sixth Street, B klyn, N.Y. | or Water Gas), and for Extensions or Alterations. 




















tention given to Patent Uflce drawings. Plans, Specifications and Estimates furnished for New ; : 
Umice, ys 245 Broadway, N. Y. City. Wash, ‘Adleontion ox thaiinaten of 084 Plante. "| Security Bldg. (Room 206), St. Louis, Mo. 


WM. HENRY WHITE, 


No. 32 Pime Street, - - - New YorE City. 











ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited 
Plans and Estimates Furnished. 
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LAUREL IRON WORKS. 





Office, No. 39 Laurel 


stew ee eeeeeeeeee 


’ Single or Telescopic. 


Street, Philadelphia, Pa. 


BUILDERS OF 


-«««« Gasholders*“- 


With or Without Iron or Steel Tanks. 
OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 


Sete ee eeeeeeeeee 








JAMES R. FLOYD & SONS, 


West 20th and 2ist Streets, Between 10th & 41th Avenues, New York City. 


Engineers and Contractors for the Construction of Gas Works. 


MANUFACTURERS OF ALL KINDS OF CASTINGS AND GENERAL IRONWORK FOR GAS APPARATUS. 


Bench Castings, Regenerative and Half Regenerative Furnace Castings, Condensers, Tower Scrubbers, Mechanical Scrubbers, Purifiers, Malleable Iron Retort Lids, Self-Sealing 
Retort Lids, Hydraulic Hoist Purifier Carriage, Crosses, 


WOOD'S GAS SCRUBBING AND ENRICHING APPARATUS. 


In useat Syracuse, Auburn, Watertown, Cortland and Geneva, N.Y.; Elizabeth, N. J.; Boston, Mass.; Jamaica Plain, Mass.; Providence, R.I.; Northern Liberties Gas Co., Phila. 


Sole Manufacturers of the OGDEN QUICK-MOVING VALVE. 


Successors to HERRING & FLOYD, 
Oregon Iron Works, 


Tees, Bends, Angles, Reducers, S-Bends, Sectional Sleeves, Plugs, Caps, Street Drips, etc., always on hand. 


Premiam Awarded, World’s Columbian Exposition. 


HEARNE CENTER SEAL, Operating One, Two, 


‘Three or Four Boxes. 
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INTERESTING TO GAS MANUFACTURERS! 


The 
& cs g 
Wilke China Kiln. 





with Illuminating Gas. 


AWARDED THE HIGHEST HONORS, MEDALS 
AND DIPLOMAS AT THE WORLD’S 
COLUMBIAN EXPOSITION. 

Many Valuable Improvements 
added to this Kiln in 
the Last Year. 


Not a Toy, but a Practical 
Kiln. 


Has Never Failed to Give Satisfaction. 


Guaranteed to fire China suc- 
cessfully, and without any dis- 
coloration from fuel used. 


Thousands in use, and not a 
single failure. 

Full directions furnished with each | 

Kiln sold by which any amateur can | 

fire it without any previous knowledge | 


of this branch of the work. Send for | 
descriptive circular. Address 


, WILKE, 
Richmond, Ind. 








The Gas Engineer’s Laboratory Handbook. 


By JOHN HORNBY, F.I.C. Price, $2.50. 
A. M. CALLENDER & CO., 


No. 32 Pine Street, New York City. 


For Firing Decorated China | 


Water, Gas and 
Culvert Pipe, 

_ Cranes, 

| Road Rollers, 


Special Machinery 


FROM 
Manufacturer’s Designs 


For special information 
and prices, write to 


The Addyston 
Pipe & Steel Co., 
Cincinnati, O. _ 
JOS. R. THOMAS, 


No. 32 Pine Street, N.Y. City. 
| CONSULTING: AND CONSTRUCTING 


__' Gas Engineer and Contractor. 


PLANS, SPECIFICATIONS AND ESTIMATES FURNISHED. 


Cofttracts taken for all Appliances 














required at a Cas Works, 
Either for New Works or Extensions to Old Plants 
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GAS AND WATER PIPES. 


GAS METERS. 





THE OHIO PIPE COMPANY, 


MANUFACTURERS OF 


Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINCS. 


Gas-Honse Bench Castings, Hydraulics, Lamp Posts, Flange Pips 
and Specials, Architectural Castings, Building Columns, 
Joists, Cellar Grates, Sash Weights, etc. 


GENERAL FOUNDERS AND MACHINISTS 
Columbus, OChio. 


Management of 
Small Gas Works. 


By C. J. R. HUMPHREYS. Price, $1. 
A. M. CALLENDER & CO., 32 Pine 8r., N. Y. City 

















The Chemistry of 
Illuminating Gas. 


By Norton H. HUMPHRYS. Price, $2.40. 
Ae M. CALLENDER & CO., 82 PINE 9t., N. Y. Ory. 


WARREN FOUNDRY 





Established 1856. 


AND MACHINE 6O., 


Works at Phillipsburgh, N. J. 


New York Office, 160 Broadway. 


CAST IRON WATER AND GAS PIPE, 


FRoM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., eto 





M. J. DRUMMOND, 


SPECIAL CASTINGS AND LAMP POSTS. 





Oficc, Corbin Building, 192 Broadway, N. Y. 





GEORGE — Manger. & Treas., Emaus, Pa. 
HN DONALDSON, Prest , Betz Bldg. Phila., Pa 


EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA 


MANUFACTURERS OF 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 
Also, FLANGE PIPE, LAMP POSTS, Etc. 











1894 DIRECTORY 1894 


OF ADEE OADS serena COMPAN TES 


Price, 


A. M. CALLENDER 


& CO. - - 


$5.00. 


No. 32 Pine Street, New York. 














N. Y. AGENCY, 





Factory 











Bartlett Lamp Mtv. Co.,. 


39 & 41 W. Broadway, 
New York City. 














Telephone, 1125 Courtlandt. | 7 














Special 


METRIC METAL CO., 


MANUFACTURERS OF 


fry (as Meters 


FOR ALL KINDS OF SERVICE. 





Attention Paid to 


REPAIRING METERS OF ALL MAKES. 





Aats.. MCRLWAINE-RICHARDS CO., 62.4 64\W. Maryland St., Indianapolis, ind 


and Office 


Erie, Pa. 







ESTIMATES FURNISHED 
ON APPLICATION. 
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NATFTIANIEL TUBIS, 


153 Franklin St., Boston, Mass. 
Cc. W. HINMAN, - - Manager. 


MANUFACTURER 0) 


DRY GAS METERS. 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges, 
partis eit METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


a and answer orders Apparatus for the Chemical Testing of Gas and mae Liquor. 

















CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, 122 & 124 Michigan St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 22! Fron; St. 
BOSTON, 92 Water Street, Rooms 2! and 22. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. 

















“Success” and “Perfect” Cas Stoves. 


THE GOODWIN METER COMPANY, 


1012-1018 Filbert Street, Philadelphia, Pa. 


MANUFACTURERS 0} 


Gonsumers’ and Station Meters, 
Standard PhotometricalAnalytical Gas Apparatus 


‘*Sun DiaL” Gas CooKING AND HEATING STOVES. 








Particular attention given to Repairing GEORGE B. EDWARDS, Agent, 
Meters and Scientific Apparatus. ... . 113 Chambers Street, N. Y. City. 


THE KEYSTONE METER CO., 
Faetory and Office, ROYERSFORD, PA. 




















WESTERN MANAGERS : PACIFIC : 
CAHILL, SWIFT & CO., WIESTER & CoO., 
rer -207 South Seventh Street, 15 & 17 New Montgomery St., 
ST. LOUIS, MO. SAN FRANCISCO, CAL. 





Gas Meters and Gas Stoves. 
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GAS METERS. 








GAS METERS. 





GAS METERS. 








WM. N. MILSTED, Prest. and Genl. Supt. WM. H. HOPPER, Vice-Prest. PAUL 8. MERRIFTIELD, Sec. and Treas. 


THE AMERICAN METER CoO. 


Established 1834. Incorporated 1863. 


WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. i CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 


A z 
Manufactorices: GSAS STOVES. ( we ACNE a 
SUGG@’S “STANDARD” ARGAND BURNERS, 27 S. Clinton Street, Chicago. 
aay aes oy age ¥- SUGG’S ILLUMINATING POWER METER, | 810 North Second Street, St, Louis. 
Arch & 22d Sts., Phila. 


Wet Meters, with Lizar’s “Invariable Mcasuring” Drum. 222 Sutter Street, San Francisco. 


(Established 1848.) 


(Gas Meter Manufacturers 
1339 to 1349 Cherry Street, Philadelphia, Pa. 


Wet and Dry Gas Meters, Station Meters, Experimental Meters, Meter Provers, Center Seals, Pressure Registers, Governors, Indicators, Photometers 
AND ALL OTHER KINDS OF APPARATUS FOR USE IN GAS WORKS. 


FOULIS’ PATENT STATION AND DISTRICT GoOVvVERNOBS. 
REPAIRING DEPARTMENT.—We employ a special force of skilled workmen repairing meters of ALL MAKERS. 











we 





D. McDONALD & CO., 


Batabliahed iss4a. 





164 West 27th Street, 51, 53 & 55 Lancaster St., 34 & 36 W. Monroe &St., 
NEW YORK CITY. ALBANY, N. Y. CHICACO, ILL. 





MANUFACTURERS OF 


Wet and Dry Gas Meters 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS & PRESSURE GAUGES. 
Meters of all makers Thoroughly Repaired. 











W. H. PEARSON, J. T. WESTCOTT, L. L. MERRIFIELD, 
President. Gen’!l Mang’r & Treas. Chief Engineer. 


The Economical Gas Apparatus Construction Co., Ld. | 


269 Front Street, East, - - Toronto, Canada. 





ENGINEERS AND BUILDERS 


OF THE 


Improved Lowe Water Gas Apparatus 


Designed to give the Greatest Efficiency when using any kind of Oil, 
Anthracite Coal, Gas House or Oven Coke. 


New Gas Works Built, Present Gas Plants, either Coal or Water, Remodeled 


Catalogues, Plane andj Estimates Furnished upon Application. LOWE WATER GAS APPARATUS, MKRRIFIELD-WESTCOTI-PEARSON SETTING. 








r “ 
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The advertisement of 


JOHN J. GRIFFIN & CO., Mirs. of Gas Meters, etc., 


Nos. 1518, 1515, 1517, 1519 & 1521 Race Street, Philadelphia, 


52 Dey Street, New York, 75 N. Clinton Street, Chicago, 
Occupies thie page every alternate week 














— 





PEreeeerr rere retire rte reer err err T eer rrr er rrr rs Teter eer rere rr etree rrr Teri rT Tere sensees For efficiency and low gas consumption. 


For smooth and quiet running. 
U N FE Q UA LE For simplicity of construction and grace in design. 
For general reliability. 


WEeITtTITITTITTitiTiiiTiiiitiiriiit iii tiiiti tii iitiriirriiiritiii ee For close regulation of power. 











150 MEDALS AND DIPLOMAS. 


The “OTTO”--The First. 


The First to use the four-stroke cycle. The First to admit well measured and distinct charges of gas into 
an airspace. The First in the adoption of poppet valves. The First to develop the tube igniter, with 
automatic or timed fing. The First to havea reliable electric and a practical magnectic igniter. 


THE FIRST SMOOTH RUNNING & NOISELESS GAS ENGINE COMBINING EFFICIENCY & SIMPLICITY. 


Our SIMPLICITY, 2 far as is 
possible, with good de- 
Columbian sign and perfect Work- 
Styl e ing. Built on scientific 
principles, mith a view 
— to HIGHEST EFFICIENCY 
With removable seats and 
casings for all valves. 
With Patent Alloy Tube, — 
good for one year. 
With timing device for igni- 
tion, preventing starting Sizes, 


backward; or with elec- 


tric igniter. 1=3d to 120 H.P. 


The First and Only Engine To-day to Please Every Purchaser. 











DEMONSTRATION 


It is almost a quarter of a century since the “Otto” revolutionized old and bad practices by introducing principles of combustion 
“entirely new” in the construction of Gas Motors. 

A quarter of a century of uninterrupted success has demonstrated the correctness of these principles. 

The gas engine history of the past proves that all competitors have recognized this fact by becoming imitators. 

Since its advent the “Otto” engine has been illustrating mechanical improvement without alteration, while others have been offer- 
ing alterations as improvements. 

The experience of the past shows that it requires years to determine the real merits of a gas engine, and that nearly all new gas 
engines prove failures. The fittest survive, and the only safe thing to do in selecting a gas engine is to buy what the 
tests of practical use, through a long period of time, have proven to be the best. 


The Practical Tests of a Quarter of a Century have Demonstrated that the “OTTO” Stands To-day Unrivaled 


For simplicity of construction and grace in design; for general reliability and ease of management; for quiet and 
smooth runfiing qualities; for efficiency and low gas consumption; for regularity of 
speed and close regulation of power. 


“OTTO GAS ENGINE WORKS,” 33d & Walnut Streets, Phila. Pa. 
NEW YORK 18 Vesey St BOSTON, 19 Pearl St. CHICAGO, 245 Lake St 














